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(54) EXHAUST EMISSION CONTROL DEVICE OF 
INTERNAL COMBUSTION ENGINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To supply those of highly 
dense hydrocarbon and oxigen to an exhaust emission 
purifying catafyzer wimout being consumed by another 
catalyzer at the tmne of engine starting as securing a 
good exhaust purifying action at Ihe lime of this engine 
starting. 

SOLUTION: A <^lnder train is divided into a first 
cylinder group la and a second cyBnder group lb, and 
each cylinder group Is connected to tvw) corresponding 
starting catalyzer 9a and 9b, then Ihese starting 
catalyzers are connected to a NOx storing reduction 
catalyst 12 via a converging exhaust pipe 11. The state 
whether this reduction catalyst 12 is poisoned by sulfur 
content or not is judged, and when Judged that it is 
poisoned, an air-luel ratio of e)(haust dtecharged out of 
the first cylinder group la is turned to the lean side, 
Ibnning the e}(haust inclusive of h^ly dense oxygen, 
and another air-fuel ratio of the exhaust discharged out 
of the second c^inder group lb Is tomed to the rich 
side, forming Ihe exhaust inclusrve of higiily dense 
hydrocarijon, and then these a)(haust gases are led to the 
NQx storing reduction catalyst 12 SimuHanecusly with 



this, the air-fuel ratio of the whole exhaust flowing 
into this reduction catalyst 12 is lumed to richness. 
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(54) ixm(^^m] f*imm<omm{iMm 



(57) [^*<J] 1 la 

bTNOx W^MTiMmi 2lca^-r-5. NOx 
^-r-So l^^tc. NOx ®^;i7cM«tl 2tc»itAf SSP 




9a. 9b->6%^«tH 



(2) 



i^ifW 1 1 -6 2 5 6 3 



ai^ix^mm.<D^mtt^u—>tz-r^tmzm<o(D^m 

^mtt^o y^izt^z-L^i-^mtji^mmp^mmmtzio 
v^T> ^m^^t^m^mztt^mmmm^mmi^tzp^mm 

>i,z-r^^mzmio<Dm.nm(Do-b'>r£< thi-D(DM 

^m.mm izM L*a®^»ss^^agsrt tcgp«j^<b«ig*t 
mm^n^mm.<D^mtt^'j->i,z-t^t^i,zm<oo:>^ 

>tc-r-5<t:^t;iJS(3CD^iSSf(0^*,ii>fj:< tfe 1 -3COM 

m^. tnizj^iDmmmmm^mmn^-t^j^^izi, 

s^L. m^it7nmm^aA^^mm.mtmmtz^it7i(.m 

[tmrnei mm^mtmmAmmLx<.^^t)^m'> 

i^xi^^^tmvsi^nfziz^izmtimitTiammmati^im 
m.mt»mizmit7iim^-mmizm!i^L, ^^atctosf 
m.mtmm^mm^±-t^^o izLtzm^m s izmmon 



^x$>^mmMmcomm.m^mzm%mitmm^nm 

mmv. m2'A^^m^a^^iE,mm.mmmiz2'A^m. 
"tmi^t^^vizLfcp^mmmizid^^x. 2-A^m.m^ 
a±^<Dm^m^mzii^W}mmm^mm: orzf*^mmm<D 

[w*:^8 ] mtm^mtmm^mmLx'.^^A^m'^ 

^mmm \z2'A^m.^-mmiz l . ^^tnz^vm 
^mtmmt:mmm±r^j^o \z Ltcimm 7 izmm<D 

ismm 9 ] mmmmmm^mimmmmmtmrnn)^ 
-r^'y^iz^io^mi^rz7!)^m'^m&i-r^imm2. 

mitt^>j->(Dii^izm.A-ri>mm.'p<DNOi ^f&j^ 
mxT^mm.(D^mtt-fy^vy^tf£^ii^mi^xi^ 

2)NOx s-srajLTji7c-r^)NOx mmMTcmm^mm 
mNOi mmm7cmm-^mmLx\,^^t'Jiim^ntc 

•t^m^±i^(D^mit-fy^o y^tfji^j^viz^m^nm:^^ 
^miii^n^m^(D^mit^~mmizmm-t^mii^m9 
izmm(Dpqmmm<Dmm.mtmm. 

^^m<DmMmmzmMmm^^mm. 
I'fcimm 1 mfcii 3 izmm<Dff^mmm(Dm^mtm 

So 

tzmmnm \z 2 'Am^zmnmm^no :it(z^Dm.m 
Tzm^m 1 1 izmmcop^mmmmmmtrnmo 

[0 0 0 1] 
[0 0 0 2] 

nmizi^T^^^mm(Dit^^(Diim^m.mr^i^mo:> 

it*?U->«^:#(CNOx ^KJiSL. rjfiAt-5SNm4'« 
lE3gS^A^*ffi<^c-5<h@5:i(UTI.i-g)NOx ^MtB-T'SN 
Ox ®^)l7cM!K€«HS^mfflg§f^tciBML, NOx ® 

f'LTNOx ®lE3l7cMl«A^e.®^$nTtiSNOx 

iiai$-ti-s<i:*tciSr£tJ^n;fcNOx ^S^M^c5*J^©s^b 
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(Hc) "p-mit^m (CO) uaiz^omTLt^ 
[0 0 0 3] t::^-fymnii^ismmo:)mmmmizi,t-( 

mtt^ratzmizv y^izLTt>NO\ mmmTcMmA^^ 

^(DmiTAmizm:k.-t^:Li:\zU.^o t^l^^SNOx ® 

[0 0 0 4] tCl^TiS. NOx ©SJ)l7uto/^«SS*5i^ 
T-5S|:^cO^^,J:bAs"U y^tU^ tmm-^tlXl^^^ :t 

'^mm^itsoz (Drnxtkia^ni,, ^:ix\ m.m^ 
-M<Dmnmiz^mL. -:^<Dm.mx'U->m'^m.^m 
mii:\^!ibxj^mmo:>mm'S:^tsm^^mf&v, ffi;^©^ 
nxvy^m'^m.^mM^Ltbxis^m<DmmHc. c 
o^^timm.^mfiSiv. ^inesf^s-NOx mmmTtm 
mizm^^xmm.<p<D^muc, co^nox k^jitcm 
mizi5^^xmMiiL^^:ztiz^uNox mMMTtmm 
(Dum^^tt). d^o;i®i;#NOx ^mmTcmmizmx 

•r^mm.±^<D^miti!)^U^y=^LU^^oizL. ^tiiz 

J: ON Ox mmMTvmm^mmn^-r^^oizi^ramm 
i^mn^&mA^'ikmx$>^ mmw-s- 6 i o 5 2^1^ 

[0 0 0 5] t:i^x\ —mz. mmA^tt^m^nxA^^ 
< <Dwmm.mtmm7bmm^tLxi5^r. tyt 

mt i^rc:A^-oxmmAmm^nxiti^ ^brnm^mmm 
tim^itt^^x<Dr^iz:km.'pizmm^n^^myic, 

[0 0 0 6] 

ftll»*S^S^gS{C ^ ©M«lieffl!l!«5^&iSffl f-S t N Ox 
Ox KlES7cfl4«5{cSgAL. mi/i^A-gxtiSiSSw*)^ 

HC, CO ^^tsmm.ii^zsnmm<r)mm^^tsmm-i. 
m^mmzmm^mm\zxkx-t^. sf^4>cD 



;^£fc-5tB«5tl, Lfc;!)^-DTNOx ®)Sjl7t«iS(C*5(,J 

xmrnt^^muc, co(Dmtmm-^n^z.ii\zt^ 

tij^X^r. »f<LTNOx ®^il7C«iK*^^<:f5^> 

-5. 
[0 0 0 7] 

mm-^mmi-^nx:^K), z.n'im.mmcoz)t,-^a:>m.m 

T^iS. Tj^C^D^ l#BCD^|^Ttt. SSjgSODHCiSr-^ 

^zmmtiiiihmmmmxmm^n^ ^ < s^m^^kM 

mizm^-^miiu^. 

[0 0 0 8] Sfc, 2#@®^BJ{cJ;n«'l#e®^BJ 

mr^wimnwi^m^mmi.. mmmmmfimmi^x 

^^i:mzmr)<Dm.nm(03-^{>fj:< ii% izxD^mm 
A^smiii^ti^m^<D^mtt^-mmiz^j y^izi.. ^ 
n\z^*) m-m.mtmm^^mm^-r -s. j; 5 l t t. ^ ^ . 

rsMmm.o^mmmihwmmmizi6\^^xm^^n^:LLu 
<mn.mtfm\zmm-^n. tn\z^-Dxmm.mtm.m 

[0 0 0 9] sfc. ±.$^Mm^mm.t^tcii>\zzmm(D 
%m\z^n\-i. m.mmwLoyn.nm\zi^m^nx^Ki. 

^m.nmz^vnm(r>'^mmm.m^mzmmmt^mD^ 

ISP© 5 is^^c < t 1 m $ n^s^^ 

isv^T. ^m.wm.mmn\zii^mmmm^mm.\.. ihmm 
fm^^mi.x^m.nmt.mtmm.mtfmL^mm-m 

tsm%f>mm \zy^wmm^ \z m.xt^ (Difim.± ^ ti. u 

[0 0 10] Sfc. 4#@«^9|{CJ;ntS3#@C[)^g3 
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m/'<-(n7.mmizjiD^m.w\m:d^<bmtiA-^n^mM^~ 
mmzm$EPhm^mm^sm Lxmm.i^itmmizm^. 
'eniz^r)mn.»imm^mmn^-r^j::o iz lti^ 

ii^zf:^mm<Dmm*^fi^mmmmizii\,^xm^k-^ti?>^ 
Ltji<m^mt»mizm^-^rL, ^tnzj^-uxmrnrnt 

coo 1 1] ^rc. ±i5.mm^m^-r^rctbiz5mB<D 
mm\z^rn^, mm^-^'bmtii^ n^m^(o^mit*^ u — 
>x'$>^ff^mMm<Dmm.m^^tzmm.mitmm^mmi 
L. m^mitmm±m(Dmn.mm\zmt7Kmmma^m 
s^L, mit7i<immfi^m^^mm.mtmmtzmit:icm^m 

m.(Dmm.m^p^iztihmmMm^mm.Lx^^^. -rut^t, 

m(Dmm^^mm^mmi,zft^mmmmizmxt^<Df)^ 
ffiihsn> vrzA^-:>x^m&(DHc^^v^mmiimm.^ 
immizmm'^miirj.?}. 

[0012] sfc, 6mm<Df^m\z^nit5WrS<D^m 

(c*5ViT, mMim^mtmm^^mmL'X^^^^A^SA^^m 

tmmm(DHc:^jizmmm<Dmm*^i^mmmmiz:i3{,^ 
xmm-sn^z.i:fji<mm.mi:mmizm!^-^n. ^tnz 
<t -3 xmm.mtf&m-fymmm^ $ n -a , 

CO 0 1 3] ±fB^S^)??St-rSfcis6lC7#g® 

mmiz^rnt. «K*^b»iii$n^»M®^^it*t'j 
mm.mtmm±mo:>mm.mmz2'^^^m^a=^m 

ML, 2i>:^m#t^P;4^e*i^^^^bttlK(c2;^:^^*« 

^<Dmn.m^i^izi^mmm^^mmi.xi^^. -ttat^t, 

^o:)mm^^tsMm*mmiztthmmmmiziMx-t^<D7i^ 
sihsn, iyrc^^-:yx^mm<DHCiij^u^mmmi^ 
itmrnizmti^simtfi^o 

CO 0 1 4] ife> 8 ms(D^miz^tni7 mm<Dmm 



^^^tmm^titzh^izmm2:k^m.m'^nA^ibm^^ 
itmmiz2'A^M.^-^mzm'^L. ^tiicctos^m?^ 

(Dmmx'h. §mmtmmi)mmLx\,^^iimm$n^ 
tmm^<DHCiij^zfismm<DmmA^tthmmmmi,zi^i.^ 
xm^-^ti^z.^u<mn.mitmmizmfii^^ti, ^tnz 
j:.'DxmM.mtMmAmmn^-^n^. 

[0 0 15] ^tz, 9#g(755SHJ{cj:ntt*2. 4. 6, 

<!:^{cg^^#^bfi!i!«*^«s*s*^n-g). io#a 
(Dmmz^rnt 9 #a cD%B^f':feuT:, mtagp»?^{bfl4 

i^7)^lj?t A-r ^Bf ^W^*Si:b75^' U — >CD <t # (r at Af 
Mff®NOx <&®]8cL. eSA-r-5S^m©^j^tt:*su -^^^ 

mMMTzmm^^mx.. noi'fmmTtmmfimmi.x 
LTti^. -r^^ttD-^ 1 o^m<D^mx\±. nox 

7nfi4j8l*tfe«L.TtiS<i:*iM$n-5tNOx ®lSa5cM 

mim\ztkx-t^mm.±W(D^miitf}^^} v5^\z^n^o:>x 

[0016] Sfc, 1 l#B(35^§g{C.i;ntS 1 ^fctas 
la^UTl^So Sfc, 1 2#B©^BJ(cJ;n«l ISB 

tc\-m%nm\z 2 ^wtcssnefflgM^ff 5 c ttc i o^isf 

afA^ ?>»ai $ ^*«it*^' u ^ t j: 5 ic l 

Tii^. mmmmfn^mt^tzmm^mz2:km\zm 

mm.mtmm(zm\D , ^rcm^mit^titi^mxmm.^ 
itmm \zm -5 (Dx-m^mtmrn iz^^^^xmm \z^±mm 
Lz>^. -ecT'i 2#B(D^BjTtt. mmmMnmmm 
^ftmmnmz 2 'A&jtzmMmm^ffoJ: o iz utv^ 
■5. 

[0 0 17] 

^JAtf 4-3«Mii)# 1 . #2, #3, #4Srm{i-r'5. 

^^nu-tri^nM!t-T^^^ 2 ^^Lx^mco'^—'j 
^>-!7 sizmm^n. -^—-j^y^ 
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[0018] mi iZ7r:'t[^mmmiz:ioi^x^mm\t i # 
mib^\z:^m^nxi^^o m i (Dm.nm i aitmi cd 

m^^::z:^-JU H 8 a LTH 1 (Di^mmmm 9 a <^iK 

^Lfc^-i^y^i 0 aizmm^n. m2(Dm.mmih 
9h^umLrc^-zy>^i ohi^zmm^ti^o z:n^ 

^r-v'>^10a, 1 0 btlitiicD'&gt^Ml^l 1 
bTSPm^^t«iKl 2^iU^Lrc^-iy>^l sifzmm 

[0 0 19] m^$iJ|^rL-^y h 2 0t^^^>?^;i/zi>fc: 
;^n;rcROM (U-K::j->U>^^U) 2 2. RAM 

>^AT^-tix;^^u) 2 3. -^mmmm^^tixi^ 

^/^y^y-jyRAM2 3 a. CPU (v-f^ayn-tr 
y^) 2 4, A:tJ4^-h2 5;feJ;t/m;^*-h2 6^^: 

itmi.rcititimj±^m±^^}±t!^>'^2 j^m^n^i- 

e>n, ^l3*:#:l{CJ5^M?&iP*fi{Cjt«BJU/i:ai:^mm 

1 1 (D^iMmz\tz,(D^m^^mm'r^mm.<D^mMz 
fiBcrzitiijmf±^%^T^^mit'{i>'^2 9tmDH\^i- 

^mit±:>'^2 9<Dmi3mmt^n'enMJt^'t^ADm 

^^3 0^^LXXtiyfi-h2 SlZAtJ-^n^o ^fc. 
A;^3j^- h 2 5{C(ii7^>^>^-v h;^^^*«»Jx.«3 OS© 

m-r^mizttitj/vuTs^^^t^c^^y^^^^y^s i 

^^t^^m^n^. CPU 2 4X\tJ±tiizyV-2 7 (Dti^tlM 

f±\zmrJi^xi!&x^mm^mm^n. ^^>^n^>^ 
3 i(o\^ti/^)V7.\zm-:3\^^xmmMt^mmv^'^n^. 
-yj. ^^^--h2 6mmr^mmmm3 2^it\.x 
^m\mm^ 7 \z^n^nmm^n^. 

[0 0 2 0] t^Wmmm 9a, 9 b LT. ^mt)^ 

i&m^ntz.mmm.mtfmi 2f)^m'i^i\::r^^x(Dm\z 
x^^tmm^. mzHc^mt^^rc^(D^(Dx^ 

mmti^^m'^nrc.mhmmmm9 a. 9hf)m^t^ 
\zmmt^^tz^\z:zn^thmmmm9 a. 9h\^mm 
mM'^\zmmmm.'^n. t^-ommmtm^mtmmi 2 
cto=fe/h$<^nTii^. mi(^}^mmm\z^\^^xihm 

^MiK9a, 9 b(^H7n«*a;&^^Jg^^n>5o :i<7)H7C 



[0 0 2 1] igic^rtj^«MtC:fetiTgm^{bM 

^1 2^iNOx ^mmTLmm^^^m^^ti^. z,<dno 

±i,zm^i^^:^'J^I^K, i-hOOANa, Al. 

a, :^;i/>"^ACa(Oct3;^cJ:T;l/;^U±?I. ^>^>L 
a. -r hU'^AYCDct"3;^i:^±^g7j?^e>igti'n;?t^^;^j:< 
<tfe— 3<h, e^Pt. A'^v^'^APd. -rUv^'^AI 
r, n>?'^ARhOi:^Acj:S^M<h;^^^tHjt^nTli-5o 

(i:. cicDNOx mmmjtmmi 2mMxT^§m<D^m 
ity^^'j-xD^^izNox ^mmL. mxT^mm^(D 

(v^nthr^m^ffo. t^^. NOi^mmyvmrni 2± 
^M<Dsmmm\HizmM^ i ^ i-^^mm^'^ $ nts: i^m-^iz 

^(D^mMz—wcL. vrc^^-DX^KDm^izjftNOxm. 
mmTtmm 1 2 ^lap*^ 1 -^^^mtti^n^mmo^^m 

[0 0 2 2] jia!<^NOx ^mmyvmm^mmmmm^ 
r^(-SBS-rnts;i<DNOx mmmTtmmi^mmizNOi 

i^iz^i^^xitm^-zj^xt^i^m^hh^. L^^vu^iib^ 
CO mikihi^m ittm2 tc^r ct vr^^ti :=ixa TfT:bnT 

v^'5'bco<h#Aeti^o ;ifc(c:r(0>^;^r:XAfcoi^Tffl 
i^±\z^^P t 'j7AB a ^ffij^^-tt;^^^^ 

mizii^xmmr^^m(DM^m. yji^o^m. t)v 
ti')±m. '^±m^m\^x%mku^ti^Xh.^fx.^. 
[0 0 2 3] ^uio-^. ^x^^m%(D'^myctfit^f^y} 
'}-zy\zu^t.\'kx^^w^m.^(Dmmm^t^i^mzm-x 

^2 (A) \Z^^n^^o\ZZ,t\^mMOlti^Ol 

- ^rM02-<Dmx&^p tcDmmizftmT^o —yj. 

^ux^t^mM^o^NoitB^p t (Dmm±xo2 - ^tz 

i(:^02-tR}t^L. NO2 (2NO + 02-*2NO 

2 ) o :k\f^x^^^nrcN02 <D—m^m^p t±x^ 
^ izmit $ riz)-DPjsLmfi^ iz mm ^ nxm^t/^ u a b 
ao^^^Lu^i^. 02 (A) {z^-^n^^^izmm 
-i^tyNOz- (Dmxmmm[^i,zw:mT^o ccdj^oiz 
LTNOx ^mm^:t[H\zmm^n^o 
[0 0 2 4] mx^^mm.^(Dmmmm^^mi^^mr)B^ 



(6) 
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m^(Dmmmm^mT LXN02 (D^fs^m^mf^^t 

(NO3-— N02) »f<bT® 

x^^um^(Dmmmmf)mT\.. \.tz.f)^r^xmxr^ 

[0 0 2 5] z.o:)t,^\ux^^mm.<D^m\t^^) 
^v5F{-t-^<hNOx mmm7tmm\zxkx^^mm.^\zm 

mm.(DHc^t:L\tcoffi^^n^^t.\zuK^. <inbH 

iSLTg^^kii-ba^^n^o ^r^. m.X'r^mn.(D^m^ 

TT'5;^c5e)(C®jg^«;0^*^NO2 ^^'Sirai^n. Z(DN02 
\tm2 (B) t;i^$tl^<:l;-5{CHC^fctiCOi^iSL 

02 :^^*sjtm$n'5o i^r^f)^^xm.x^^m%(D^mit^ 
^)v^\zr^^mjmm(Do^\zi^o\ mmMimmf)^^ 

NOx :^^^Srffi^n'5^1<^Jc;^.C'5o 

[0 0 2 6] :z(D^o\zm.xr^mm.(D^m\tf^^')-> 

(c:^j:^^NOx :f&^NOx KScMtcM® 1 2\z^m^ri. 
«tA-r^g^^(D^MJt€:U *;/^{cT'5<hNOx ^^'NOx 
SrlcSTcM^l 275^«^M^Pp1co3'^(cSJ[ai$n^o Lfc 
t^r^xm 1 JC^TFSlj^^l8T'(i. NOx ^I^MtcM^ 1 

2\zmx^^mm.(D^m\t^mi^^)—>\z\^. noxs^ 
icM7E«*^^i 2 0[)NOx mMmi^^-'&m^j.AL\zf^'Dt:Lh 
^^cNOx K^gcMTcM^K 1 2 \zm.X'r^mm.(o^m\t^ 

x ^Jitti^ii'^ C(7)S{m$n;^cNOx ^fiftA-T-SSf^ff' 
(7) H C ^ 1/ C O {c ci: ^ TStc-T ^ ck ^ L T (/ ^ >5 o 

[0 0 2 7] mmmmti^%^rzib\zmm^%n^ii^i^ 
mmmm.frmmm^x\znf^ti^mmmm^^mm^m 

t.mt^^. z(D^m:m^iii\z^r^mm^n\z^.^&^n 

mymm i. 2 \zmx^^mn.(D^m\t^—mm\z u 

\^w%nmznt:>n^ t 
u^f^tL. mmmmm^n'DZ,h\zX'Dx^mm^f)^^ 

^c7)^^> mmfmmzx^mmnms^^^rzi\t.noi 
mrnMymmi 2±.m.(Dmn.mm^x'^±mit^n^zL 

<h^j:<gB^g?{t:^n. ilcofca6NOx K^MTcMiKl 2 
X\ m 1 c^F^^^HT^NOx ®^il5nttiS 1 2 65 NO 

x ^mmt^-^m\^A±.\zf^r>r^t:^\z\t,^n.mz^\.^x 



TcMiK 1 2 (cSAf^S^Mc^^m^-B^WJc U y^\Z 
^ntwct:J:3NOx ®jS^il7ctt«l 1 2^^^>NOx 

[0 0 2 8] m^^x^^. mi(D\^mmmx\t,mn. 
±n.n(o 1 mM^^ ^ Mz:^h^xmnm^f)^ 1 mfTt^n 

->0iJX-tf^ 1 6. Och^tl. L^tzii^^'DX'NOim.mm 

Ttmmi 2\zmxt^mm.(D^m^f)^^)->^'^n^^ 
z.n\zn\^. NOx WiMMTrnMi 2f)^^noi 

i^^o^^fT^bn^o z.<Dh^^mmm^\z^y)mi^m^\z^ 

^m%(D^m]:tf)^') -j^mx\^m 12. o^^n. 
\zx D NOx ^MMTmm 1 2 \ziuxT^m%(D^m]t 

ot^^ib o^'yy^nmnmiz^^^bzL^t^x 
[0 0 2 9] ^:z:bf)mxt^ummz\^^^ry^i^i^ 

xu<^^o^m7L\^soxh^m-^n^o ck^nox 

mMMymmi 2-\C0-f :^'i753^0D®lg^;^7-XAtiNO 

io:>m^^^::zXL.^n\:^X^^^^^^n^^ ^t^t:) 

t>. NOi (DoAm^:tj-XA^mmLrch^^mmizm 

mizt-DxmM-r^^. mmi.rz^o\zmxt^mm,o:> 
^mit^^^j->(D<t^\z\^mmo2 ^^02 - ^fctioz- 
(OMxB^p t(Dmm\zHmi.x:ioO. mx^^i^m^ 
(Dsox myitis 02 \t&^p t (D^rnxoz - ^^t^ 

02-tSf£;bTS03 tfji^o 'Al^^X±^:^nrzSOz 

(Dmx^m^^t^^iztKm^^o :ki^^xzi(Dmm^:t> 

SO42- (iA^U'^A-r^>Ba2+ch^^LTfigg^igB a 

so4^*^r^o . . 

[0 0 3 0] i.^^Lr^t^^z,<D^mmBasoA Jfmm 
LT^<. mx^^m^(D^m\:t^m\zo y^izL^xh 

^l^&BaS04U^m^tiriZ^(D^^m^o Lrzi^i 

-oxiHizitmm'^mMr^izrDnxmmmB a S04 f)^ 
m±'r^z:t{zf^r). Wi< Lxmrn^mm-t^iz-Dnx 

NOx ^MMTcmUl 2:^mMLv^NOx m^mTT 

^ctizt^^o t-Tk^^. Nox^mmyiimmi 2^H 

[0 0 3 1 ] t:i^^mo)i ^mmTtmmi 2\^x^^ 
^tirzmmm.B a s 04 (iNOx mmmyimm 1 2 oDza 



(7) 



nmW- 1 1-6 2 5 6 3 



NOx mmm^mmi 27)H:to^{zj:Dmm]urz^^s 
Tb^^mmi'. NOx mmmTtmrni 2^H:t^^\zj:o 

^^(d^s^en/tis^ssf/ciit^-SNOx mmmTtmm 
1 2^^(^-r:to^^niti'^ii:^rzisbiZii^^muum<k0h 
m<L. ^^^NOx ^mmjiimm I 2 mzmxT^mm. 
(D^mit^—mmz^jy^izL. ^titCctoxNOx ® 
mmTimmi 2^^^^:to^^miti'^'t^^^oizLT\^^ 

^^mm^cDHc, coiz^-Dxrcfz-^izsoz izMtv 
[0 0 3 2] t:i^x\ NOx^&mmTimmi 2\z^i^ 

2iz:iDi^xmit^n^mx^:£Hcmf)^^<r^^\^^No 

xmmmjvmmi 2(D^^m'^^^<ti^o mM^f)^ 
^m^^n^mm.(D^m]^^^) y^\z^^t.Mmm(DH 

^m\t^')-y\z^^h^m^<Dmm^^mmi)m^ 
^n^z.h\zf^^^ LTz-^^^T. :in^mm^mmizN 
Ox ^mMTtmm 1 2 izmm^^mcDHccomitKft^^^ 
^c^<DXNOx mmmTtmmi 2 ^^s^riStM^cr^ 
z:tf}ix^. mmizNOx mmmTLmmi 2 iziM^x^^ 
mm,(D?Rmit^oy^\z't^:ihf)^'v^^o 0 
K^F^i^iSMTJiNOx mmMTvmmi 2f)^ib^yi'0^ 
^m^^^^^^h^\z\-xw,i<D%mmi a;!j^6S^aj$ 
n^mn.(D^mit^—nmz ^)—>\zt^ ^mzm 2 co 
hf)'^^mm^n^mm.(o^mit^-^m\z^) y 
^(cb. L7^^^z.<Dh^NOx^mm7€mmi 2{zmx 
r^t^m±i^(D^mtt^-mmiz u y ^\z^^ <ko\zL 

CO 0 3 3] mi(Dm.^mi ax\timM^ 

'i^)u\z:^\^^xmMmmf)n^ntDn^. -tt^ty-^^m 
nmm(D^f)miDn^. ^(D^^^mMmmiz^omM 
'^\H\zm^^n^m^m.<D^mitwj->mxifm 1 
6. ot$n. LTz^^^xmicDm^mmi aib^^miti^ 
n^smcD^mj^t^^'j-yt^^n^o z.n\zni^. ^2 
(Dmnm 1 b Tii 1 mM^-( ^)]y^z:^\^^xmMmmf)^2 

tDti^o z:<D^^^mnmwzj:y)mm^p^\zm^'^n 

f)^Lfj:^^^umn^M\zj: 0 n 2 (D^nm ih-^^^mth 
'^n^mm.cD^mit^^^j y^^m^it'^i 2. 0 <h$n 
cco^^. NOx KiciiTu^^i 2(catA-r^s^m 



[0 0 3 4] NOx KJlcjlTcM^g 1 2t^^:^^^\z^V) 

^n\.x\^^^t^^t^^uwm\^^(D\tmmx^^^ t, 
z.:^ifi. NOx mMMjtmkx 2izmm^nrz^:t^^ 
(Dmf)^-^mi^±\zu^tNOx ^mm^mmi 2^m 

mLXl^^LmWi^^Z.^i:^^X^. z:<DNOxmMm7i 

mm 1 2 \zmm^nrz-f :to^(Dm\tNOx ^mmyzm 
mi 2izmxr^mm.(D^m]t^io->(Dt^(Dmwm 
nmmmsTAuizbm-r^o ^z:x\ mi(D\^mmm 
Ti^NOx ^mMTvmm 1 2 izikxt^m^<D^mi:t^^ 

^nrz-^ms TAv i^D^^<Ur:>rz^i^{zNOx 
^mmjtmmi 2'f)i-f:^ry^\z^DmmLxi^^tmm 

^^<kvizLXl^^. 

[0 0 3 5 ] tc^:^^. M^ifmmy^ HU>^Me>0^* 
&mmnt:>nrz^:^(D^o\zNOx^mm7€mmi 2cd 
i&ffi;^>*{£Vi,h#fcNOx mmmTcmmi 2fc#«<DHc 
^m^Lxh:i(D^m(DHCf)^+^\zmi\:'^n^z:^f^ 
<NOx ®)gS7cMJKi 2;^^bg^ai$n'i)Sjn;o^**^o 

^l^ti. NOx ®:^M7cfl*iKl 2;^>^6-f:^'i7^>^+5J^{3 
S:m$-&^;^cJ6{::i^:^^;^c£^S. ^J;^ti'6 0 o t:^TNO 

X ^mmjummi 2 (Dum^^ii^^rz^\zm^x^m(D 
Hc^tzimm^ii^^mt^^o ^z:x\ micDi^mmm 
x\tNOx mmmycMmi 2^i^:t^^\z^v)^mi^x 
i^^^tmrn-^tifzii^izNOx mmm^mmi 2(du& 
:^^^isbm^^nrzm^um. mx^^A oo^^j^-bsoot: 
^r)%m^t^\Z'^:to^nth^m^miLLrzhmm 
-r^o^ma^i^m^no^oizLxi^^^o ^ut^ 

->\z'r^tmzm2(Dmnmi h:fy^^mtti^n^mm, 
(D^mtt^oy^^zL. :^^^NOxmmm7€mmi 2\z 
mx^r^sm^^cD^mit^ u y^iz^^^o \z lti^ 
^m.mmiz^i^^x^m.mizm^^^n^m'^m. 
o:>^mit^rz\t^m.m^^^mm^n^iim(D^mmm 

[0 0 3 6] sf^ag&i^{css-ir>it^gaM-rnt^No 
X ^mmTcmm 1 2 (Dmrn^m^um^k 0 ^m^^^^^^H)^ 

mm^±. —^mj::y)'bWii^t^\z\tNOx&.mM7tM, 
mi 2 (DWLmf)^m^mm^ d hm^^^^mwrT^ c ^^^x 
^z.x\ mi(D[^mMmxitmmAm:^^-^mr^^ 
&s±. ~'^m^Dhmi^^t^\z-(:to^tka!i^m'^^iL 
\^rztmwi^^^o\zi.x\^^^^ 
[0 0 3 7] mi^Lmm'^rzK^NOx mmmTtmmi 2ij^ 
^M\!^'^ri^^:^o'A<Dm\^^ox^m&7immi 2<d 
ia^7^^'s>^gSiSttn«m^s^Pei^;^cONOx mMMjt 
mmi2\zmx^^wc, Qoo^^^Dtmjmmz^m 

;rc7)¥{5P#F«1SfcDNOx SSic^TcMi^l 2{cr;1tA 

T^iiTcjpjfiti^^^FBiafcDNOx mmMjtmki 2 
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ci-e, m 1 (Df^mmm-citNOx mmmTcmm i 2 (cos 

MSEC l.kKlh±^<U^^-X:--(7i-'y^ntiii1^m^f7 
3<t-5{cLTli^. fJiC*)-^. SEOSEG 1 t^io 

[0 0 3 8] i;i^*^-1':fi'»SJttiSf^ffl*ifftonT(.^-5. 

tC«^^g^M*'X«SEG*t|g^figSEG 1 (c;^£-5ST 
[0 0 3 9] c:®J;^i(c«^SN^:tfx»SEG*t^^M 

SEG 1 {c/j:s<h'r:t'i74^i^aif^flg;<,t^7$n. ^t^tt 

i^Vifeis6(CNOx ®jiJM7cM<»l 2 0MiSB£^> «»JA« 
t*tv>37ij>^S:^i;^<;^j;^„ — NOx 

f'-r-Sxta^p t ®->>i$"j >i^=&HihL^oNOx ® 

Ox KitJiTcMaEi 2\zm.x-t^mm.<D^mit^—^^ 
\zmm^m)A.\zv. -€-cd«nox KiEiiTtMaEi 2{ceit 

z.(Dm^. ^'mirm.mz^Ki±m.w\(DmM^mzm 
m-^ni>m^m.ay^mitf>^-mm\zmm^mitii^ti. 

[0 0 4 0] zLoym-t. noiwmMTiMmi 2^i^y 
^ ij >if-fy^±cm^&m^X'i^mT^tzsbiz<i:'.mtj.mm 
i-immzni:>nft-f:t'y^W(iiii^mmizNOx mmmyv 
mm 1 2 ^m.mvrc^mttA^<j y^<Dm^<om^:tJ:^m. 
izttmL, —yj. NOxmmmTtMmi 2(Df^tsmmii-i 
m^mmmtciDNOx mmmTtmmi 2izmx-t^^m 
itf)mm^mit<Dm^<Dm^:f37.mizttm-r^o ^tz. 
-p, m 1 ®i*iM^M-e(4NOx mmm^mm i 2 izmx 
-r^^mit^^mm^mito)mm.(Dmwmm.:^ :=^ms f b 
iasa{::fft)nfc-i':^-'>^iji:aif^ffl^tcNOx ® 

)mil7cM«g 1 2 iSrnftilLfc^j^JtA^U 5"«SP^CDS^a 

**xa*iA#<;^i:^<h::*c^<;:i:-S^^MS FB 1 

«e). ^#Sm:tf;?.SSFB*SiS^MSFB 1 J;C)feA# 



2 owtft)nrct^iz\tNOx ^mmiimmi 2(c?jStA 
■r^mm.<D^mM^m e o mz\/-j-mm^mMzmm^ti 

[0 0 4 1] El 1 o)mmMm(Dmnmmmr^<Dm 
tii:)3miz^i^Tmm-r^. ±mLtz^oizmicof^mM 

mm^z:^^f^mMm^mmTAVM\tm^^T^^^zm•::^ 

TAUM=TP • FAF • K I • KM 

:ic-cTP \,tA:^mnmmm^^. f a p «7 - hvt 
[0 04 2] m^i^mnmmmmTPiimmmmmfHizm 
it^i^mmizjiio^tben. mm^mQ^N mx^m. 

03 (C7K-rj:5;&V>y:/®Jg-e^a6ROM2 2 rttClBIg 
[0 0 4 3] y^~\i/-^yi7miEmmiFAFi:i.mm^f*^ 

izm^^n^m-^Hco^mittimwi^mMzmnt^rz. 
F itmmm.sH\zmii^^ti^U'am(D^mit^mm^m.tt 

iz-r^^ t^iz^mit-t>-t)- 2 9 i!}^^(Dtiitimmz&-::S 

v^T^s6e>n. ^njj^^^«i. otcH^$n^„ ±i«tt 

mmmmmiE^^u ^^—^iitbtzLxmLrz%(DX'$> 
0. «iE-rsie:>g*i^cvi^-&»cnK I = 1 . otsn 

-5. 

[0 0 4 4] 3E^m«iE^iJ:KMtt±«S#4«WfwJ;0 

^mx$>-DXKM=i. ox$in\,-£±mnmMiz,i:y)m 
mMfHizmm^ni,m'^^<D^mMtmm^mttizrji 

So m{c?#LTKM<l. 0«r;rj:n«^«Ri|efi«S>HcJ; 

<omm^mizmii^^n^m^m.(D^mMim^^mit^ 

Oh^^Kt^r), •r/j:*^*. 'J-><i:/iO. KM>1. 0 

izrjitni^mmmmizj:: ommmfHtzm^^n^m-^^ 

[0 0 4 5] iiJj^*4«#ttc:43tj-s^^4'»l*P#^lT 
AU s «^j;ltJ^iClcS-:?(/iTSEai$n-g>. 

TAUS=TP-FAF-KI -KS 

tlSS^aw^m SrSiJ^f -& d t »C J; tp mm^ffii^W 
2 ICnitAf SSP«cD^j^Jt^aiJP-r-5fc(!e)®^^T& 
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±mMm^t (KM+KS) {zitm-r^cDT (km+k 
s) ^mm.^mitmiE^.^KEtmr^t. ke=i. 

UD. -rut^-^^j—y^t^D. KE>i. o\zfj:rmm 

-^^^TMlh^ti. :inemJEW^^cD^ (KE-KM) t 

[0 0 4 6] l:z^x\ ±j^Lrc<i:oizi^mmmmiitN 
Ox ^MMTimmi 2:fyiis^i[:'r^^x(Dmizx^^fc 

mm^-^mmm^i i<D^iM^^izs^mLr^LLx^;z 

mm^^mmmi i(D^m^\^izmmLrzm^\z^i 
(Dm.nmi £i(Dt^m(D^mtt^^j'-'>\zL. m2(Dm.n 
^1 h(Dsm<D^mit^o ^y'^\z^^^:in^sm^(D 
Hc^^zmmf)m'^'^n-D^tt^mmmm\zmxL. c: 
(D^mm»miziD\^^xmm^(ouc(D^^^:^mit^n 
^zitizfji^^ -r^^cC^b-^. NOx^mmTvmmi 2\zm ' 
^Hcm:i^j:zmmmf)^{i^f3i<fj:^. m<i^xNOxm 
MMTimmi 2(Dum^+»iz'm^^zLh^ix^mK 
[0 0 4 7] z:nizMLx:^^m\z^^mmmmx\^m 
i(Dm.nmi a(Dmmtm2(Dm.mmi hmmLm^ 
^n^^Lr^<^mmmm9 a^^mh. m2<Dm.nm 
ih(Dwm\tmi(Dm.mmi ao^mmtM-^^n^::^ 
u<t^mmmm9h^mm'r^. zi<Drz^. 

(Dmm.o:>^m):t^^) -j^\zi.fz^^\ztt^m^mM9 a\z 
^^^xmmi-^n^mmmfimM^'^n. mm^mM9h\z 
^\^^xm^^n^ucmf)mm^ti^. vtc.f)^-DX. n. 
oimMMytmmi 2\zs^m(Dvic:i^^xsmm'kmmz 

m^r^ziht^x^. »r< bTNOx ®«jl7cM«l 2 

<Du&^mm\zM^^ c LA^x^^o 
[0 0 4 8] m4^^^me\t^ib^isb^nrcm^mmz: 
t\zmn^n^mo&^)i—^y^^Lx\.^^o m4f)^ 
imeimmt^^. ^-rx5^^yy4 ot^inox ®ic 
myvmmi 2\zmxt^mm<D?^mit^mm^mittr 

y^^7b^±y h^rixi^^^^^^^:fymm^n^o ::(df 

B:7^^(d:iiaU'fe^> h:^tlX^^^<DX'A^'^XX5='yy 



4 1tC3i^. -f:t^^tkH^i'^m^no^^^^lZ'^yh 

±:y h^nxi^^^:^^S^^:fymm'^n^o Z,(D'i:tO^WL 

\!i^y'y^\^mn')±,v h'^tlX\^^^(DXm^XX'rvy 

4 2 \zm^. NOx ^mmimm i 2 \zmx~r^mm.<D 

V^:?J?^5;0^7!^^^WgiJ^n^o STAU^STAU l(Dt.^\Z 
\TA^^X7.'rv^4 3\zm^. NOx J^dil^^^^fT^-C 

ikti^y^^m^-j h^nx\^^^i)^^f)^f)V^m\^n^^ z, 

c^NOx WL\^yy^\'Xmn^)'ty h-^nx^^^(Ox:k\^^ 
XTsiry-f 4 4^^U4S\zm^. NOx 

1 2(DmMNOims'Ntm^^n^. ^cDh^NO\ 
w^m^mv^ 1 2 \z T^mm.(D -^mit « u - > a: ^ 
n. \.rci)^^xuoi mmmymMi 2tiinox 
v^mtmt>n^o ^oiWiMm7mmi2\zwm^f^'^ 
tcr^wim-^n^NOi s^iNOx ^Ammyzmm:! 2t-^ 

{i^r«iafcDSAt~ ^NOx «FNtc:^atS^L<, C(7) 

sftANOx mFmt.mmm^^m\z^-^^^. 

[0 0 4 9] Sffi^7!?^^|WI— fiftANOx «FN^^LTli 
^mi (A) \Z^^n^^o\z. y^ANOxSFN^iH 
MM^QXN (®A^a»Q/^8llHjfe^N) t^^<r^ 

ci;0^(S6T43^. ^l8^^^Q/N:feci;DC«M[plS|g^N(c 
m^\^^X^UXnOi *FN^^ttir^ci;'5{3bTV^^o 
^co^ANOx »FNtl^7 (B) {::^$n^v^yy<D 
?^T^56ROM2 2p^{CfBtt^nT(/^'g)o )^<A5"^y:7'' 
4 5T^l:;f):^{cS"::?(/iT®lSNOx »S;^^*fftB$n>5o 
[0 0 5 0] SN=SN+FN-DLT 
Z.ZLXD'LT\^m\ai(D)V—^>t^i^^m(D)V—'^>^X 

o:>m^x^Ki. m^0J^:3.--/ h 2 0 fr^tte>ti^c^-r 
•^{Cct D*s6 6n^o b;^c:^^oTFN • DLTtitu[5lOO 

>'^-^>:^^t>^[Hi<?);u— 5">^-e{::NOx wmMTtrnm 

1 2!^fr®«$nfcNOx «?r^bTl.^'g)o J^<A7^^> 
^4 GT^^KS^NOx SSN;^^*^d6^s6e>nfc^^aS 
N 1 i:D feA#V^^^S;^^:6^**iJ^U$n^o :ico^^»SN 

1 \^m?L\^noi mMM^mm 1 2 l f> -sSi^N 

Ox *(0 3 0/^— ir> hg^T*>5p SN^SNIT* 

yzf4 7izm/uXNOx Mcltiy^^^^±y h-^ti^. 
[0 0 5 1] NOxnmyy^f)^^yh'^nrct^\zi^ 

x^>y:/4 3^^^x^>>:/4 scrilt^o coDch^NOx 

®io®7c«5gi 2mzmxr^i}m(D^miti:i^j y^t 

L;t7i?^^oTNOx ®)gcM7cM^^l 2TtiNOx tk 

iiM¥m^mt:>n^o x-x>>y4 8T^iNOxi*m:7^^ 

/^^ir-;/ K$nT;^^^. ^Ut:)'^NOx mmmTzMmi 2 

^z^x-t^&mo^^mi^t^^'j y^iz^nxtt^^-'^mm 
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MNOimSN^^^^JY^n^ (SN=0) o ^<x^ 

-r^;us:^7t-^o c<D<?:^. NOxmmmyimmi 2 
[0 0 5 2] mM-mMmmmm s TAUT^mmmm s t 

A U 1 J; 0 *);^c# < f<c o <h # tCJiX y 4 2 jO^ 6 >^ 

^mm^ti^. mi(D[^mmm'T:\t±mLtc^o{zmm 
n^QyN:^i-^mm^±. -^mjiiD^m^^^i^iz-f 

to 0 5 3] -i^^^WLi^y'yifm'tv h^nrc,^^\z 
X mMMytrnm i 2 t^ssA-r^^^cT^^m^^ u ^^^^.h 

Tl^^ (SN=0) o ^^<X7^-/7'5 4Tti-r4-»>'^)'M 

[0 0 54] SEG=SEG + Ga • DLT 
;i^TGa«®ASM!g«»ftS<&^LT:feD. 
TGa • DLTflHfr[ElCD;U— ^>:?;;^e^[Hico;i^— 
TicNOx ®JgM^«^«l 2{cSAL;^cg^^;^*x«^^ 

^^rz\'m^^nxf)^(b^ :^^^m\hV^mf}^^T^rM 
^m^n^^x(Dm\zno\ ^mmTmmi 2i^^rj?tia 
\^tz.mm.^ysmpsKGf)m^\zm^\^^xm-\h^n^^ 

[0 0 5 5] PSEG=PSEG-hGa • DLT 
S^<X"T-^;/:/56 Tti^»gfM:^*X»S E G7J;^^d6^56 
6n;^S^MS E G 1 cfc D ^:^^i.^;^^S;J>^7i^^*iJ)5'J$n 
-So SEG^SEG l<Z)<h^. "TT^Ct^-^^rt^i^^^arffif^ 

^ti^o -i^o^WLm^m^^iLi.x\^^^^^\z\^^m 
t^-r^;^^^TL. \.rzt^-:>x^':^o^WL\hV^mf)mm. 

(cti;jfet^TA^!yy6 o{cf>-\'>y"r^o ^n\zm.. 

X5^-/y5 6{c:;fel^TSEG>SEGlcr><h^. -r;5::b 

F.Gm^^}T^n^ (SEG=0) o ^^CViTXT^-zT'e 
0 tCiitTo 



[0 0 5 6] A-r-^y^e 0 T^i-T ::t'^53'iS:tB:7 U 

imr^j:o{z^:t^^nmi^m^m±^n. L/^;j>t-D 

TA^^^ys 97!;^^A-7"^7y6 0 \zm^rzm■^lt-f 

^< A5=*^>^y6 1 TilFB:7^y;J?^*ir^y h^n 
FB >^^y;^^^-t:^> h$n^i:NOx ®)icil7cMi® 1 
2t3rjftAt-^S^^(D^m;^^*3l^?gMl:k<h$n^o 
A5^^>y6 2TiSSPa;yA»PSEG{C-^Mk^^»: 
L/c^S^^k • PSEG;^tig^fitSFB 1 <h$n^o 
^<A-7^^:/y6 3Tilg^m:^fA«P SEG;!;>^^UT^n 
(PSEG=0) . ;*:l^T^!lSlt-f ^jU^^TT-So 
[0 0 5 7] FB:7^y;;i;t-tr^;/ h$nfei:#(c<h^(;:ts 

A'7^^:/y4 O^O^i^A^^^ye 4(Cit<?^, NOx KIcjItC 
»«1 2(crjf£AT'5gfmco^Mit;i>^*liife^*?Slt<h$nT 

%i37.ms F B;^;t;^i?:{-S:::5i^TStffi^n§o 
SFB=SFB+Ga -DLT 

m<7.v'vrf^ 5T^^«^gf^;f/XiSFB;^^ig^ffiS 
FB t>A^V^;^^S;^^:^tfij^iJ^n^o SFB^SF 

B \ <Dti^\z\^^o\ mMM.7mm. \ 2t^^%\znn^ 

nx\^f^\^t.WS\\.X^m^'< ^ )\^^'^-J\^. ^Uf:^-^ 
NOx mMMjtmmi 2 (CSKAf ^Sfm<?5^MJt€:31^ 

-^mcxzmm^^. z.n\zn\^. sFB>sFBi(^i: 

^{Cti*{.^TA5^^;/y6 etCii.;^. FB ^^^^T^^^U-fe^y 

h$n^o bfc:^toTNOx KS^M7cflti«i 2^;:Sf£A'r 
^»mco^^Jt7^tIJ^>^-;^$t^^o )^<A-7"^yy6 7 

^T.'r-j^^ ^\zmk.fz.t,'^\Z\t:^\^^X7.J'vy^^ 9fr 
it^Tfg^«S5H'*SW^rB1STAU^^UTb (STAU 
= 0) . ;*l.^-eA"7"^:/y7 0^C3t^T^T>'^y^U-tr 

Mmf^ffi:^^^*»r^n;^c:i<htCj;DA5^>yy6 8 ^iii^;^c 

^^\z \tmnmMmMm^ sTAu^^uTT-^^ictT^j: 

^^)VX\^7.'f-v^4 2f)^^7.'rvZfb l\zmtS(DX^ 

m'^n^z.t.\zu.^^ 

[0 0 5 8] m%i)^ibmi o'^x\'^mmmMmm^n-\h 
^^^titcm'&^'y>^nz:t:(DmK^^^wz^r>xmn 
ys (^x\i^&:^mnmmmfMTPf)m3(D^v^i)^^m- 
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is^fiSTHw 1 ck D hm^^fj^s^^-^mm^n^o th 
w>THwicD<h#, rutD~^mmmmmm^^Ti.x 

^f)U)^.y h'^rcx:\^^^h^\z\trA^^X7s'rvzrB etc 

NOx 45:f±l>''^^;0^'ir^> h^nTV^^;!?^S;0^;&t^J 
SU^tl-So NOx tkVi^y'y!fi)^')^y h^nxv^^^h^ 
tr(i:;*:vi-ex'T-^yy8 7{cii^. ^ i coxitis i a cogf 

8 8T^i||lcomii[i¥l eiC^^^m^m^^MKAUt^ 
0. 9 (h^n. M<X5^^>y8 9T'ti^2CDMMPl b 

1 ^\z^^^^x^mmmm\zxy)mm^jf^\z^i^-^n^m 

ii2cD^tig^i h\z^^^x^mm^M\z^v}mM'^p^\z 

V^-CX5":yy9 1 ^Cii^-eJla^<7)^^M^B^^!SI^^F«^^S 

[0 0 5 9] CinfCML, X5=-ryy8 6{3*5(/=*TNOx 

Sim y ^ ^*;^^^ir yh^ trz^^^ ^ ^ \z\-l:k\^^Xy.'f-y ^ 

9 2 tCit^. ^ 1 (D%nm 1 a (DS^M^^itffiiE^^K 

AE:^n. 2<h^n. ^<x5"^:/:/9 STti^ioD^M 

©CKBE:?&n. 2 <h$n. gg<7.^^;/y9 5Tti||2C0 
^l^pl bCD^^«Sjt«IE#^KBM^tO. 9<t:^n 

mmm\z^ r^mM^}^\z^^-^n^m'^m.(D^mitf)^') 

->ch$n. @J^i^itffiIE^mKS:?^^^0. 3X$>^(DX 

h\z^\^^x^mmmiti\z^y}mm^n\z^m'^n^U'^ 
yi 0 etcitt^o 

[0 0 6 0] — Xy^yy^S 5iz^\,^x^:t0^y^ 

^fj^-^y h-^nxi^^t^izit'A^^xx^-yyd 6\zm 



0. 9 L^n. m<xy^yy9 7x\:^mi(Dm.mmi a 

(O^^mttmiEW^^KAU^iO. 9ch$n. m<y.y^y 
Zf9 8X\tm2<Dm.mm l bCDg^«^miiiE«g^KB 

Ef)n. 2t^n. m<y.y'yy9 9x\tm2a:)m.mm 

1 b(7)^?gmffiIE^^KBM70^*O. 9<h^tl^o f^^i: 
ck D ^ n ^ CD U - > $ 

?ft:)n^cvio cintc^fL. m2<7)«i^i¥i b^&^^gfati^ 
n^mm.cD^miti^vy'^h'^n. m2(Dmmmi b\z 
^^^x^mmmmiz^omM^\^\zm^^n^m^m(D 
^mttwjy^t^n. mi^mitmiE^^K sf)io. s 
x^^(DXMmMmmf)miDn^. }k\^^xxy^yyi o 
6 \zmt^o 

[0 0 6 1 ] — ;^^:yy8 3 \Z:^\^^XFBy^^^7()^ 
-ty h^tlXl^^L^lZ^t^kr^^XT.y^y':/! 0 0 IzM 

y^-i^z-^y^miE^MFAF^miti^ri^o m< 
y^y^yyi 0 1 xitm 1 (Dm.nm i a cDS^m§gj^.it«iE 

^^KAE^n. 0<h^n, ^<X5='^v>^l 0 2T«^ 
icommS^l acO^^^itffilE^^KAMj^U. Oi:^ 
n. ig<X'T'^>>^l 0 3Tmi2(D^1^S¥ 1 bcZ)»^S 
MJ:l:ffiiE«»:KBE:^U, 0 ii^tl. i^<X7"^yyi0 

w\^mitmiE^^^Ks^imx$>^(Dxm^Mm^}tt 
fft^n^ci^o ^*:i^-ex7^-/y 1 0 6{c:^tro 

[0 0 6 2]—:^. X^>yy8 2 (r43V^TTHW^TH 
:/10 5(Cii^. :7>r-KA^y^«jE^|SFAF^l. 

ojis^b;^cf^(::;^^^yyi o i7&^6 i 0 4^cii^/f^^ 

mi a<Dfzib<D^(DX$>^t^W.2(Dm.mm- 1 h<Dtzisb(D 

(D'Tr*^<h#trti:;*^iT:;^7^^y o 7\zm^. 

ItmiEWMKU^^KAUt^n^o mKT.'T'yyi 0 8 
X^tm^mitmiE&.^K S^^K A E tK AM ^i(Dm (K 
AE-KAM) tLXWti^^n^o :kl^Xy^y'yyi 1 

^*^^^PtW^FBl7^?^^||2(;)mi^gf 1 h(Drzi^(Dh<DX 

$>^^^izi,-i'A^'^xxy^y:/i 0 9 izm^> ±^mstm 
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^mW- 1 1 -6 2 5 6 3 



IE^»KM7&^'KBMi$n-2.. ^<X5">i/yi 1 0 T'tt 
m^mitmiE^mKSti'SKBEiiKBMiKDm (KBE 
-KBM) iLT^tB^n-S. i>:Vi-CX5"-;/yi 1 

[0 0 6 3] X5^-yyi 1 1 Ttti^^(cS^^iT±M« 

TAUM=TP • FAF • K I -KM 

TAUS=TP-FAF-KI -KS 

^s^^i^i^T-nTAUMfc'it, mmnmmr'\iTAu s 
Actt^n^*nM*^«#=f*^'ff^n^o i^<x^-y7'i i 3 

[0064] S TAU=S TAU+TAUM+TAUS 

fc«(cM31-y-'r5';i,$r^7-rs, B 1 1 tcsij®*is«i«i 

*^-r, C®^Jg^,^T-fe^f§ittm 1 WftffiP 1 a 

(Dmmmi^-cii^nibm.nm 1 a. 1 b«^^acDSP^v 

F 8 CiSMS <Dmm.-^=.Tt^Jl H 8 (sg^me 
3 5 *^LTi&tli^M^«C»J^tiH5c»j® 9 ^iR^Lfc^ 

~-i^>'ifioizmm^n^. T/j:t)^. *siifi^«|-ett 

fc. HI ltc^S^n^J:-5tcS^^'g3 5tSP»W3 6 t 

*5i/i{;:Jg^-r-5/'\'-i'/N°xe3 7*^igtj-6n> con-f 

^3 9ttjl^. AWAX^S 7<£jB»fL. L;fe*SoT«S 
•5. :itlfC^*LTyN*'r>'^X$fJ53i#3 9AV\W AX«3 7 

;!>:viTNOx KIEStcMIKI 2\zm^. 13.^.. 7 if 
5^n.x— ^ 3 8 HS^^Jt^n- h 2 0 3 2 

*:/M.Ttii;^;4?- h 2 6 lcgM$nT:teD, mTpSflffllrL 

h2 oipi(D\htimmzm-:3\^^xmii-^n^o 
[0 0 6 5] ^LOimmmm-G^. ±M<D^mmmtnm 

mm.(D^'m]Jc*^ u 5^ i: $ n, n ox k®es7c««se 1 2 

tC. :i®<t^A*-YAX^Jffll^p3 9lCj;0A-f AX«3 7 



nSiSjgSCD^^Sr^tyg^^t. |g 2©^1§ipl bd^e, 

g^tB ^ ti^ ?sj@a«H c ^^tsm%iitmmz^7tmm 
m9iz^\,^Tmm^ti^mmm^^v^Hcm^mm^ti 

^(DTNOx ®j|cM7nM«l 2{C^S«)HC*3J;Z/|^^ 
[0 0 6 6] 01 2«A''r AX«!lffll#$>ftJffl-r-5;tse)<D 

[0 0 6 7] mi 2^mm-r^ii. ^■TT.^vfi 2 0 

h ^ nxi^^ h^izwA^^^T'Xy^ y y 1 2 1 fcjii^*.. 

A'-TA-xatSP^S 9*ftiJI¥UTA--f A°X«3 7^ig^t- 
X\,^^t^iZWAf^^X'Xy^-y-/l 2 2izm^. A-<A"X 

mmx$)^(Dxmm^^m-t^. 
[0 0 6 8] ^nmxm^x^rcmmmmxi^^m.mm 

-<x^rz.mmmmxi,im.^^~M(Dm.nm 1 a . 1 b 

<ii^\ mx.\,:£mi nz^-rmmmmizti\.^xm.Wi'& 3-0 
(Dm.mmiz^mvrcm^. nox mmm^mt^i 2*^^, 

X fsstmmTcmm 1 2 fc:«itA-r'5»m^#:©^jistt:^tu 

^iif£^J:o\z-t^:iiif}^X^^„ 
[00691 ai3JC$e, (CSiJ®^JSm?:^f . 0 1 
3 *#Bg-rs K 8 

lOic^^^ti, tr—yyif 1 oiitmm.'Si 3 o^iffi^ 
xmm.mtmmmA.iiN Ox mmmTiMm 1 2 *ir#l 
fz.'r-'yy^x 3\zw^^n^. mmm\ so^jc^n 
Ox mMmmwk \2\z2 ^mm^^w^m^ 2 
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mmW- 1 1 -6 2 5 6 3 



3 ntmmbrji\'^mua<Dmn^->zr^i(vLTmpAmm^ 
1 3 1 sij^jpn. - h 2 0 (Dmmm^ 32^^ 

LTtti;^^- h 2 6 (c;fe^$nT*3 0. m'f-Mm:^—y 

[0 0 7 0] :i(D^mmmx'immt^mm\z^m^ti 

fc. ^m.^izi3\,^T^mmmm<D^mnion. mmnm 
w^ff^n/iti, ^.(Dmmmmx^m'^, nox ©^m 

TcM^ 1 2{coStA-r«.gfm®^j^lt75^'U — ><h$tl. N 

Ox mmmyimmi 2com.mNO\ mf)^-&m&.±izrj. 
•of^t^izitNOi mmmjmmi 2izmx-t^mm.<D 
^mitf)^-mmz') -y^t-^n^. s^c, NOx^jg^ii 
7t«jKi 2Ai-( ^'y^izjiO^mi.tctmm^nTb^^^ 

1 2A^-mmizmm^n-D-DNOi t^mm^»mi 21c 

5}-StmfPffl7j5^T*fc«f»$nfc<h#{CttNOx ®^ 

[0 0 7 1] NOx ®15S7cMI® 1 2 fC8SAt-.&SP»® 
^mit * U — > tzf ^ ^ i ^ {c tt&M^ $ ti S ?1 

1 3 i(D2:kmnmmitw±^rL^^ :Lti\zMh. no 

X K^JlTtfl*^ 1 2 tCBftATSSfmc9^j^.itS: U -y^lz 

- >i: $ noo 2 1 3 1 ® 2 'Amn'^m^ 

oT2;^*«^6fi«#t#i 3 i*^'2j>:^.!|Bfi®W^ff;l«;i« 

t^NOx mmmji.mmi 2 iza^momm^jiUHc 
xNommmTtmrni 2*w:^'i7^sictisf^ffl«fca6(c 

+:^Ui^S.mxm'P7b^izMmMLi!t)^rL^. Sfe, 
i^NOx ®SEM7cfl4jKl 2\zmX-r^mM<D^miti!)i 

u ■y^'tfiSd;-? ir 2^^^:j^*^^|ft#^a*$^JfflI•rn^^NOx 
®^ji7c«jKi 2*^e'f:t':7»;5^'SJ[m5n-5, 

[0 0 7 2] 01 3*^efc*^5J;'5{r. J&Wi^ft6aE9« 

2 ^^t«.*^l-f!SM^ 13 1 (DmMm.cs^r) hnm±ikm\z&i 

rfHCAmmi,zm.x-r^(D^m±-^rLxi^^o l^a^^ 

T. NOx K^ilTcteafl 2 C^*©Kig:fed;UCHC^& 

izno^ii^^asmtu^. 

[0 0 7 3] 01 4*->^01 6*t?tt*^i6ffiSHcfelt 

>ttEi8*-'t.0i 0 ^x\z^-rmMi^Mmr^Wiii)i'-^ 

>l,Zio\,^X7.T-yy8 7*^6 9 0 ^T;S^'X5^-y 7 a 



^J;yC8 8 a(C^#^Ae.n, 7.5^>yy9 2/5>e> 9 5 ^ 
T*iXv=--y:/9 2 a*3j;tX9 3 afcS#MA^)n. Xt^ 
5/^9 6*^ e. 9 9ST*«X-7^-vy9 6 a ^3 J; 0^9 7 a 
S^mx.'bn. X-7^<y/l 0 lA^^. 1 0 4ST*^*X5=--y 
T'l 0 1 a*Dj;Z>'l 0 2 a(CM^^;t6n, X5^-yy 1 

0 e*-'?, 1 0 8S7?*tX7^>v7'l 0 8 aizn^m^^ 
tl> X7^->:/l 1 2*5j;tXl 1 4;^^*X5"-y:ri 1 2 a*5 

^zsi 1 4 a{c-?-n^'ng^mAe.nfcfc®-efe^„ s 

fc> *IISS^<ttC*5t,iTfcH4*^S06 ^#BgLTii?^ 

[0 0 7 4] ^^,-i^{C-:?ViTI5i?^-r-5t. X7"-y:/8 6 
(c43l.iTNOx 7^^^^'U-fe-> h$nTti.S<i:^(Z«:;^ 
Vit?X5"«y::/8 7 aJCii^^-. «^«^«Sit«IE»i$KE75t 

0. 9 ^-^n, m<xy^'y^8 8 axit^^mtmiEm 

WCKMA^O. 9<t$n-5. -r/^£*3*., NOx®lE3l7C» 

mi 2izmx-t^mm.(D^mM^^j~>^^n. ^mM 
mmz^r)^mmMmi,zmii^^n^m'^m<o^mitf}^'j 
->isn. 2:;^M*^^«t^^^^^t«IE^»Ks Sy^t^T 
$>-5»-e2;^Mif4«W«fT*3ti75:i.i„ i>:i^-ex7^->'y9 

1 ^CJt^-C*ti^X^^^'$r-^ru/ hLfc^tX7^,y:/l O 8 

aizMtS. Z.rHZML, X5^<;y:/8 6 (C*5ViTNOx X 
5^*^'-t:>> h^nTt>-5i#fCttiicVi-CX^>>X'9 2 a 

X^yX9 3 aTtt±^j^Jt«IE^icKM*SO. 9tS 

-rr£i:>t>. nox ®it®7ctt^i 2(c§ftA-r-5&^ 
m®35«sit7!)^u >;/5"t$ti, ^mn'&miz^io^mmm 
(>^izmii^^n^M'^m.(D^mstf}^u->ii^ti. 2:km 

n<^M^mitmiEWMKSSA^O. 3X^^(DX2:km 
ni^'m)^nt>n^. ^^k^^XXT-^yZfl 0 8 alZj&tS. 
[0 0 7 5] —z^. :^y^yZf8 5(Z)5i,^X-<:t^»mii 

y^^A^izy h$tlTli^<h$(Ctti>:t^TX^-yX9 6 

a^zm^, m^^mttmiE^MKE^n . 2i:$n. m 

<X7=--;/y9 7 aT«i^j^.ltffiiE«^|gcKMAtO. 9 i 

tuio-^. NOx ®^j§7c«sa?i 2tcggA-r -5 

*R!|s|-iSW^j^Jt«IE«IScKS S*iO. 3X$>^(DX2;k 

mn'^mtmioti^o ^*:v>-trx5^-;/yi o s aizmts. 

[0 0 7 6]—:^, X5^<y yi 0 0 fcisviTx-r — hvt 
^y^7?iiE«|gcFAF*»aiLfc^, ggl^ttXT^-^X-l 0 
SfciJtyiXXw'— HA>:/5'«jE«^FAFSrl. 0 (CH 
^LtzmiiZltXy^vyi 0 1 atrit*.. g^^^j^itttlE 
#I&KE:<>U. Oi:$n, ^< X5"->y 1 0 2 a T«± 

3gm«IE«ISKM!&n . ot$n-5„ -tj&i^d-^. no 

X mmmyimm i 2 ic^At-^#fM»^*sit*^a^^j^. 
miE^^Ks si)imx$>^<DX2'Amn'^mitfrt^nu 

^V^TXT^-yX"! 0 8 aiZMtio 
[0 0 7 7] X5"->X"1 0 8 aX'lt2'Amnmm^mti: 
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lE%^KU^i<Dm (KE-KM) <hLT»/iJ$n^o ^ 
[0 0 7 8] TAUS S = TP-FAF-KI- KM 

m/v'^mmmnmmmmsTAu^^:k^\zm^\^^xMih 

STAU=STAU + TAUM+TAUS S 

[0 0 7 9] mi 7\z^^\zmo:>mmmm^^To ^<d 
mmmm\-^ 2 i^mmmm^ 1 3 1 (DKt) d izmm."^ 1 3 

3{z^-rmmmm^m^^mzLT\^^^. u:^. 2'a^ 
^mm^ 1 3 2 \tm^mm:i:^y h2o <Dmm\Bi^ 3 2 
^ifn^Tmi3S-h2 eizmm^nx^r). m^siji^rL 

h 2 of}^^<Da\tim^\zm^\^^xmm^n^o 
[0 0 8 0] ^(D^mmMx^m"^. nox®ssji7c:« 
mi 2\zmx^ ^um(D^B.it^^^j-yt^n. nox 

^i^tctiNOx mMMTcmmi 2\zmx^^mm.o)^m 

ttf)^—mmz^J^y^^^n^o ^Tz. NOx KJSjlTcfiS 

^1 2^u:i'0^iz^y)^mi^tc^mm^nf)^'^'-f:t^ 
^isiWt^m^^ALvrc^^^zjftNOi ^mmTtmmi 2 
f)^-mmzmm^n-D':)NO\ ^mmTtmrn 1 2 \zmx 
t^mm.<D^mit^^-mm{zo^y^t^n. ^^to^m 
ihi^m^^^T^rzi^^m'^nrc^i^iz^tNOx k^Mtc 
mmi 2\zmx't^mm.(D^mttf)^-mm\zmm^ma: 

[0 0 8 1] NOx mmmycmm 1 2 {cgtAt-^s^^c?) 

^m(D^mitf)^'j->ti^n. zL<Dt^2:k^m.^m^ 
1 3 2CD2'A^mmm^i¥±^ti^. :in\zMi.. no 
x na!^i¥m^nz)-«NOx^mm7i:mm 1 2 (c»gA-r 
^mucD^mit^v ^:/^\z^^^t.^\z\:^^m.m\zm^ 

mps*f^i 3 2c7)2;*^mpi*rt^f?ih$n^o ^r^. ^ 
:t^^iScttii¥m^no-«NOyi ^RmM^mmi 2{zm 
X't^mm.oy^mit^'j y^\z^-<^ ^^\z\t^^m\z 
m^'^n^m,'^m.(D^mit^^'jy'^iz:^ti. z.(d^^2 
'A^mMM^i 3 2(D2'A^%m.Mffinf:>n^. ^zcom 
mmti^^m^^nfz^m.\tffi') v^(om%\zuw& 

3 2^^*2;*^^«W^fTX.t^;i(7)i:#N 

Ox ^mmytrnm 1 2 {cti^ficT^^^i^cfco^H c . c o 



COtt^V^TNOx ®lcil7C«iKl 2^c43^/^T>S/r^L. 
»f< LTNOx KScilTcMjffil 2f)i-f:t'y6^mtii¥mO) 

tc.^iz+^f^i^m^xm-^-fj^izwmi^L^i^^n^^ ^ 
m?ii£. ^m.m\zm^^n^m^m.(D^mMtm^im 

11. 0^$n, 2;^^atCJ:«9NOx®i^il7ctt<Kl 

[0 0 8 2] mi r^^ibi^-fj^^^v^z. it^mmmm9\t 
2 1 3 2 (D^mma^D hmm±miiziiL 
suTi50, Lrz^^-:>xi&W}mmm9\z^m(Dmm^.k 

tXHC, CO^^^[WIP#(-r^tA~r^c7)/^^mil:$nTl^^o L 
rz:^^r:>X. ^co^M^m tC4Dl^T^>NOx K^3S^»$;S 
1 2{::#»<7)^m4D<fcrXHC, CO^#t$&T^^i:;0^^T 

m<Lx-(:t^^WL&i¥m^-{-^\zno:i^if)^^m 

[0083] 0i8;o^^Ei2 0 ^x\'i^mmmm\z^n 
^mmm.mnmw\!^)v—^y^m\^x\^^^. zi(D)v—^ 
>\'i.msf)^ibmi 0 ^Ttr^T^^psiKfPtFpi^aiJp-^^ 

>\Z:^\,^X7.'Tv'fS 7;0^e, 9 0 '^X'h^X'T yZf S 7 b 
^^XSSSh\zm^m^^n. 7.'j-y^9 2f)^^9 
Xf)^7sJ-v^9 2h^^ZS9 3h\zm'^m^^tl. A^ 
>yy9 ef)^^ 9 9 ^-e7!?^*A7^^yy9 e h^^ZS9 7 h\Z 
M^MA^>n, A^^:/y 1 0 1;^^6 1 0 4^T;^^X5^^:/ 
y 1 0 1 bcfecfc^l 0 2 b{cS^^;^e>n. A^^>:/1 
O6;0^6 1 1 I'^X^XXSTsV^^yy"! 1 2;^t^ijf^$n. 
A-7"^>y 1 1 At^Xv^v^l 1 4 btCg^Mx.^n;tfe 
(DT^^o *fc> *llia^^(C*5l/iTt)EI4;6^e»EI6 ^ 

[0 0 8 4] ^M.';^jr-:)l^Ti^0Jt-^i:. A^^:/:/8 6 
0. 9 ^<X^-/y8 8 bT'fl2;!fe^^fg#^^ 

1 3 2<D2:^^mmmt^w±^n^ (off) « t-;^^^ 
^mmmm\z^K>^mmm\H\zm^^n^u^%(D 

'^m]tt^^)-yh'^n. noi^mm7tmmi2\zxkx 
T^pm<^^j^it;^^^u->i:$n^o :/9 
i\zmhjxnti\y^^^^zy hx.TzmzT.'^vyi 1 1 

\zmtS. dtl^cML. A^^;/y8 6 ^::;feV>TNOx 
^;^;^'-tr^;/ h$nTl.^^ch^fC^5:;*l^T'A5='^;/y9 2 b 

i^m«IE^ISKM:6U. 2i:$n. M<A^ 
*y y 8 8 b 2 1 3 2 (D 2 ^^C^m'SMT??^ 

ffjii^n^ (OFF) . ^mmmzx^^ 
mM^}H\z^.^^n^U'^%(D^m^f)^') y^^^n. 
NOx ^mmymm i 2 \z\^x-r^m%(o'^mitf)^') 

[0 0 8 5] T.'TV^^ 5(C4SC'^T-r*'i'53^*$:tB 

>^-^^^?';0^*ir^y V^nx\^^^t,'^\znrjK\^X7sJ'v^9 6 
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W*ifTto^-5 (ON) „ t-Tit)-^. ^j^^^'ftWfcJcDS- 

NOx '^mm^mk 1 2 {cogAT-ss^^c^mfe u v 

[0 0 8 6]—;^. 0 OlCt^t^T^-i'— HA' 

5 fCJStiT^-f - KA*-y ^7«iE«^F AF 1 . 0 fC@ 

^bfc^*(c«;z;-5^-yyi 0 1 hizm^. ^^mttmrnm 

mmm^i 3 2o:)2'^^^<^miim±^ti^ (of 
F) , -rfj:t>t>. ^mnmmz^<!)'&mm^p^izm^^ 

Tvmmi 2izm,x-r?>mm.<D^mit7imm?Emttii-^n 
-5. 1 nzmtSo 

[0087] 7.7^ -yyil 1 -Ctt±i^*^i;S#t®;tiie)CDM 
izm^TMmy ^ ^A^-ty h^tlX^^^ t^tZit'A^^X' 

7.7- 4 bfcjt^T«^«s^Bf'!Ss^l^KSTAUJ&t 

STAU=STAU+TAUM 

[0 0 8 8] 3:n*Ta!-<T^fc*Sg^tlT'ttg^m#ft 
2*NOx ®®ca7n««S*^e.JgfiKLTV^.5. L*^ 

2ffi^^^'^\z^ri^m\^t:.is^'^ii-^^m^w. m 
%.mmm \ 2ifi-( •^^9t\zi^r>^m\^i^tMm-^ni^ 

h'^\zm%.m\M.Wk\ 2(r>-(^'0'^\zi^^mmM.m^^ 

2i)m^\s:nmmm^^ (sof) ^^(D^otimm.^ 

^bM/S 1 2 roSf^^fbt4igigT!^M«r J; OS^Lfc 
<t*iJSiJ^n^c<h^(Cg^m#{bM<^ 1 2 <D#a#ffkttBgiS 

[0 0 8 9] 

[02] NOx ®:®Sil7cM««<0NOx ®Simf^ffi^SJBJ 



[0 5] #JDiA<;z^;u— 5^>;^^t~>^P— 5^1-— hTS) 

[0 7] #{4B#ppisfcONOx mMMTmm-zmx^^ 
NOx a^^-r^KTS^o 

[0 8] mmm^nwi^%mt^fz,^(Dyu-^^-v 

[09] i^l4«WP$P^1^»tBr^fci6(7)>'P-5^i^-h 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While the cylinder is divided into two or more cylinder groups and each cylinder group is 
connected to a common unification flueway through a branching flueway, the exhaust air purification 
catalyst is arranged in this unification flueway. In the multi-cylinder internal combustion engine which 
can make rich the air-fuel ratio of the exhaust air discharged from at least one cylinder group among the 
remaining cylinder groups while making into RIN the air-fuel ratio of the exhaust air discharged from 
some cylinder groups among these cylinder groups The exhaust emission control device of the intemal 
combustion engine which has arranged the catalyst in each exhaust air branching path at the time of 
starting. 

[Claim 2] A poisoning judgment means to judge whether the aforementioned exhaust air purification 
catalyst is carrying out poisoning is provided. The air-fuel ratio of the exhaust air discharged from at 
least one cyUnder group among the remaining cylinder groups while making temporarily into RIN the 
air-fuel ratio of the exhaust air discharged from some cylinder groups among two or more 
aforementioned cyhnder groups, when an exhaust air purification catalyst is judged to carry out 
poisoning is temporarily made rich. The exhaust emission control device of the intemal combustion 
engine according to claim 1 which was made to carry out poisoning reproduction of the exhaust air 
purification catalyst by that cause. 

[Claim 3] The cylinder is divided into two or more cylinder groups, and the exhaust air purification 
catalyst is arranged in the common unification flueway to each cylinder group. In the multi-cylinder 
intemal combustion engine which can make rich the air-fiiel ratio of the exhaust air discharged from at 
least one cylinder group among the remaining cylinder groups while making into RIN the air-fuel ratio 
of the exhaust air discharged from some cylinder groups among these cylinder groups The exhaust 
emission control device of the intemal combustion engine which has arranged the catalyst at the time of 
starting, bypassed the catalyst at the time of this starting, and prepared the bypass path which can 
connect each cylinder group and the aforementioned exhaust air purification catalyst in the unification 
flueway. 

[Claim 4] A poisoning judgment means to judge whether the aforementioned exhaust air purification 
catalyst is carrying out poisoning is provided. The air-fuel ratio of the exhaust air discharged from at 
least one cylinder group among the remaining cylinder groups while making temporarily into RIN the 
air-fiiel ratio of the exhaust air discharged from some cylinder groups among two or more 
aforementioned cylinder groups, when an exhaust air purification catalyst is judged to carry out 
poisoning is temporarily made rich. The exhaust emission control device of the intemal combustion 
engine according to claim 3 which bypasses a catalyst temporarily at the time of the aforementioned 
starting, leads the exhaust air discharged by the aforementioned bypass path from each cylinder group to 
an exhaust air purification catalyst, and was made to carry out poisoning reproduction of the exhaust air 
purification catalyst by that cause. 

[Claim 5] The exhaust emission control device of the intemal combustion engine which has arranged the 
catalyst in the flueway of the hydrocarbon feed-hopper upstream in the intemal combustion engine with 
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which the air-fuel ratio of the exhaust air discharged by the engine arranges an exhaust air purification 
catalyst in the flueway of the internal combustion engine which is RIN, connects a hydrocarbon feed 
hopper to the flueway of this exhaust air purification catalyst upstream, and supphed the hydrocarbon to 
the exhaust air purification catalyst from this hydrocarbon feed hopper at the time of starting. 
[Claim 6] The exhaust emission control device of the internal combustion engine according to claim 5 
which possesses a poisoning judgment means to judge whether the aforementioned exhaust air 
purification catalyst is carrying out poisoning, supplies a hydrocarbon to an exhaust air purification 
catalyst temporarily from the aforementioned hydrocarbon feed hopper when an exhaust air purification 
catalyst is judged to carry out poisoning, and was made to carry out poisoning reproduction in an 
exhaust air purification catalyst by that cause. 

[Claim 7] The exhaust emission control device of the internal combustion engine which has arranged the 
catalyst in the flueway of a secondary air supply message style in the internal combustion engine with 
which the air- fuel ratio of the exhaust air discharged by the engine arranges an exhaust air purification 
catalyst in the flueway of a rich intemal combustion engine, connects secondary air supply mouths to the 
flueway of this exhaust air purification catalyst upstream, and supplied secondary air to the exhaust air 
purification catalyst from these secondary air supply mouths at the time of starting. 
[Claim 8] The exhaust emission control device of the intemal combustion engine according to claim 7 
which possesses a poisoning judgment means to judge whether the aforementioned exhaust air 
purification catalyst is carrying out poisoning, supplies secondary air to an exhaust air purification 
catalyst temporarily from the secondary aforementioned air supply mouths when an exhaust air 
purification catalyst is judged to carry out poisoning, and was made to carry out poisoning reproduction 
in an exhaust air purification catalyst by that cause. 

[Claim 9] The aforementioned poisoning judgment means is the exhaust emission control device of an 
intemal combustion engine given in any 1 term of the claims 2, 4, 6, and 8 which judge whether the 
aforementioned exhaust air purification catalyst carried out poisoning by part for sulfur. 
[Claim 10] NOX under exhaust air which flows when the air-fuel ratio of the exhaust air into which the 
aforementioned exhaust air purification catalyst flows is RIN Occlusion is carried out. NOX which is 
carrying out occlusion if the air- fuel ratio of the flowing exhaust air becomes rich NOX emitted and 
retumed An occlusion reduction catalyst is provided. This NOX It is this NOX when it is judged that the 
occlusion reduction catalyst is carrying out poisoning. The temperature of an occlusion reduction 
catalyst becomes higher than the setting temperature defined beforehand, and it is this NOX. So that the 
air-fiiel ratio of the whole exhaust air which flows into an occlusion reduction catalyst may become rich 
The exhaust emission control device of the intemal combustion engine according to claim 9 which 
controls temporarily the air-fuel ratio of the exhaust air discharged from each cylinder group. 
[Claim 11] The exhaust emission control device of the intemal combustion engine according to claim 1 
or 3 which has arranged the fuel injection valve to the combustion chamber of each cylinder. 
[Claim 12] The exhaust emission control device of the intemal combustion engine according to claim 1 1 
with which it was made for the aforementioned fuel injection valve to become rich [ the air-fuel ratio of 
the exhaust air discharged from a cylinder group by / secondary / performing fuel injection-like like a 
second-half / of an engine combustion stroke /, or exhaust air Une ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control 

device of an internal combustion engine. 

[0002] 

[Description of the Prior Art] If the ratio of all air contents to the total fuel quantity supplied in the 
combustion chamber and the inhalation-of-air path in the upstream flueway rather than a certain position 
in a flueway is called the air-fuel ratio of the exhaust air which circulates the position In the intemal 
combustion engine it was made to make a gaseous mixture bum the former - RIN - It is NOX when the 
air-fuel ratio of the flowing exhaust air is RIN. NOX which is carrying out occlusion if occlusion is 
carried out and the oxygen density under flowing exhaust air becomes low NOX to emit An occlusion 
reduction catalyst is arranged in an engine flueway. NOX The air-fuel ratio of the exhaust air which 
flows in an occlusion reduction catalyst is temporarily made rich, and it is NOX. NOX by which 
occlusion is carried out fi-om the occlusion reduction catalyst While making it emit Emitted NOX The 
intemal combustion engine it was made to retum by unbumt hydrocarbon (HC), a carbon monoxide 
(CO), etc. luider exhaust air is known. 

[0003] However, since a part for sulfur is contained in fuel and an engine's lubricating oil, a part for 
sulfur is contained during exhaust air, and a part for this sulfur is also S042. - It is NOX in a form. NOX 
Occlusion is carried out to an occlusion reduction catalyst. However, a part for this sulfur is NOX. It is 
NOX even if it merely only makes rich the air-fuel ratio of the flowing exhaust air to an occlusion 
reduction catalyst. It is not emitted from an occlusion reduction catalyst, therefore is NOX. The amount 
for sulfur in an occlusion reduction catalyst will increase gradually, however, NOX if the amount for 
sulfur in an occlusion reduction catalyst increases ~ NOX NOX in which an occlusion reduction catalyst 
can carry out occlusion an amount ~ gradually ~ falling - just ~ being alike ~ NOX an occlusion 
reduction catalyst ~ NOX It stops almost being able to carry out occlusion. 

[0004] However, NOX It is NOX when the temperature of an occlusion reduction catalyst is high. It is 
NOX if the oxygen density under exhaust air which flows in an occlusion reduction catalyst becomes 
low. A part for the sulfur by which occlusion is carried out if the air-fuel ratio of the exhaust air which 
flows into an occlusion reduction catalyst becomes rich is S02. It is emitted in a form. The exhaust air 
which a gaseous mixture is made to bum and contains high-concentration oxygen is formed, then, a 
cylinder -- the cylinder group of a couple - dividing ~ one cylinder ~ RIN - Exhaust air containing HC 
and CO is formed, rich in the cylinder of another side ~ a gaseous mixture is burned ~ making ~ 
unbumt [ high-concentration ] - these exhaust air - NOX an occlusion reduction catalyst ~ leading ~ 
unbumt [ under exhaust air ] ~ HC and CO ~ NOX you make it bum in an occlusion reduction catalyst - 
- NOX The temperature of an occlusion reduction catalyst is raised. And it is NOX at this time. It is 
made for the air-fuel ratio of the whole exhaust air which flows into an occlusion reduction catalyst to 
become rich, and, thereby, is NOX. The catalyst poisoning regenerative apparatus which was made to 
carry out poisoning reproduction of the occlusion reduction catalyst is well-known (refer to JP,8- 
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61052,A). 

[0005] By the way, generally, after an engine starts, an exhaust air purification catalyst is not activated 
for a while, therefore the good exhaust air cleaning effect of an exhaust air purification catalyst is not 
expectable in the meantime. Then, fi*om before, the internal combustion engine which has arranged the 
catalyst, for example, a three way component catalyst, in the engine flueway of the exhaust air 
purification catalyst upstream at the time of additional starting is known, unbumt [ which is emitted into 
the atmosphere after it is promptly activated compared with the post-exhaust air purification catalyst 
which the engine put into operation, therefore an engine starts at the time of this starting before an 
exhaust air purification catalyst is activated, since heat capacity is made small while a catalyst adjoins an 
engine and being arranged ] - amounts, such as HC and CO, can be reduced 
[0006] 

[Problem(s) to be Solved by the Invention] However, if a catalyst is applied to an above-mentioned 
catalyst poisoning regenerative apparatus at the time of this starting, poisoning reproduction of the NOX 
occlusion reduction catalyst cannot fiiUy be carried out. after [ namely, ] exhaust air of each cylinder 
group circulates a catalyst at the time of starting - NOX if it flows into an occlusion reduction catalyst 
and is put in another way as it - unbumt [ high-concentration ] - the exhaust air containing the exhaust 
air containing HC and CO and high-concentration oxygen flows into a catalyst ahnost simultaneous at 
the time of starting consequently, unbumt [ under exhaust air ] - the great portion of HC and CO bum in 
a catalyst at the time of starting, namely, it consumes - having ~ therefore, NOX unbumt [ which bums 
in an occlusion reduction catalyst ] - the amount of HC and CO will be reduced For this reason, NOX 
An occlusion reduction catalyst cannot fiiUy be heated but it is NOX thus. There is a trouble of the 
ability not to make a part for sulfiir fully emit firom an occlusion reduction catalyst. 
[0007] 

[Means for Solving the Problem] According to the 1st invention, the cylinder is divided into two or 
more cylinder groups in order to solve the above-mentioned technical problem. While each cylinder 
group is connected to a common unification flueway through a branching flueway, the exhaust air 
purification catalyst is arranged in the unification flueway. While making into RIN the air-fiiel ratio of 
the exhaust air discharged fi-om some cylinder groups among these cylinder groups, in the multi-cylinder 
internal combustion engine which can make rich the air-fiiel ratio of the exhaust air discharged fi'om at 
least one cylinder group among the remaining cylinder groups, the catalyst is arranged in each exhaust 
air branching path at the time of starting. That is, in the 1st invention, supply for an exhaust air 
purification catalyst is attained, without preventing that exhaust air containing the exhaust air containing 
high-concentration HC and high-concentration oxygen flows into a catalyst simultaneously at the time 
of starting, therefore consuming high-concentration HC and high-concentration oxygen with a catalyst at 
the time of starting. 

[0008] Moreover, according to the 2nd invention, in the 1st invention, a poisoning judgment means to 
judge whether the aforementioned exhaust air purification catalyst is carrying out poisoning is provided. 
The air-fiiel ratio of the exhaust air discharged fi-om at least one cylinder group among the remaining 
cylinder groups while making temporarily into RIN the air-fiiel ratio of the exhaust air discharged fi'om 
some cylinder groups among two or more aforementioned cylinder groups, when an exhaust air 
purification catalyst is judged to carry out poisoning is temporarily made rich. Thereby, it is made to 
carry out poisoning reproduction of the exhaust air purification catalyst. That is, in the 2nd invention, an 
exhaust air purification catalyst is supplied without forming exhaust air containing the exhaust air 
containing high-concentration HC, and high-concentration oxygen, and consuming HC and the high- 
concentration oxygen of these high concentration in a catalyst at the time of starting, if an exhaust air 
purification catalyst is judged to carry out poisoning, and poisoning reproduction of the exhaust air 
purification catalyst is carried out by it. 

[0009] Moreover, according to the 3rd invention, the cylinder is divided into two or more cylinder 
groups in order to solve the above-mentioned technical problem. The exhaust air purification catalyst is 
arranged in the common unification flueway to each cylinder group. In the multi-cylinder internal 
combustion engine which can make rich the air-fiiel ratio of the exhaust air discharged fi^om at least one 
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cylinder group among the remaining cylinder groups while making into RIN the air-fuel ratio of the 
exhaust air discharged from some cylinder groups among these cylinder groups In the unification 
flueway, the catalyst has been arranged at the time of starting, the catalyst was bypassed at the time of 
starting, and the bypass path which can connect each cyhnder group and the aforementioned exhaust air 
purification catalyst is prepared. That is, it is prevented that the exhaust air in which even the 3rd 
invention contains the exhaust air containing high-concentration HC and high-concentration oxygen 
flows into a catalyst simultaneously at the time of starting, therefore supply of high-concentration HC 
and high-concentration oxygen is attained at an exhaust air purification catalyst. 
[0010] Moreover, according to the 4th invention, in the 3rd invention, a poisoning judgment means to 
judge whether the aforementioned exhaust air purification catalyst is carrying out poisoning is provided. 
The air- fuel ratio of the exhaust air discharged from at least one cylinder group among the remaining 
cylinder groups while making temporarily into RIN the air-fiiel ratio of the exhaust air discharged from 
some cylinder groups among two or more aforementioned cylinder groups, when an exhaust air 
purification catalyst is judged to carry out poisoning is temporarily made rich. A catalyst is temporarily 
bypassed at the time of the aforementioned starting, the exhaust air discharged by the aforementioned 
bypass path from each cylinder group is led to an exhaust air purification catalyst, and, thereby, it is 
made to carry out poisoning reproduction of the exhaust air purification catalyst. That is, an exhaust air 
purification catalyst is supplied without forming exhaust air containing the exhaust air containing high- 
concentration HC, and high-concentration oxygen, and consuming HC and the high-concentration 
oxygen of these high concentration in a catalyst at the time of starting, if it is judged that the exhaust air 
purification catalyst is carrying out poisoning even of the 4th invention, and poisoning reproduction of 
the exhaust air purification catalyst is carried out by it. 

[001 1] Moreover, according to the 5th invention, in order to solve the above-mentioned technical 
problem, the exhaust air purification catalyst has been arranged in the flueway of the intemal 
combustion engine which is RIN, and the air-fuel ratio of the exhaust air discharged by the engine 
connected the hydrocarbon feed hopper to the flueway of the exhaust air purification catalyst upstream, 
and arranges the catalyst in the flueway of the hydrocarbon feed-hopper upstream in the intemal 
combustion engine which supplied the hydrocarbon to the exhaust air purification catalyst from the 
hydrocarbon feed hopper at the time of starting. That is, it is prevented that the exhaust air in which even 
the 5th invention contains the exhaust air containing high-concentration HC and high-concentration 
oxygen flows into a catalyst simultaneously at the time of starting, therefore supply of high- 
concentration HC and high-concentration oxygen is attained at an exhaust air purification catalyst. 
[0012] Moreover, according to the 6th invention, a poisoning judgment means to judge whether the 
aforementioned exhaust air purification catalyst is carrying out poisoning in the 5th invention is 
provided, when an exhaust air purification catalyst is judged to carry out poisoning, a hydrocarbon is 
temporarily supplied from the aforementioned hydrocarbon feed hopper to an exhaust air purification 
catalyst, and thereby, it is made to carry out poisoning reproduction in an exhaust air purification 
catalyst. That is, an exhaust air purification catalyst is supplied without consuming high-concentration 
HC and high-concentration, hi^-concentration oxygen in a catalyst at the time of starting, if it is judged 
that the exhaust air purification catalyst is carrying out poisoning even of the 6th invention, and 
poisoning reproduction of the exhaust air purification catalyst is carried out by it. 
[0013] Moreover, in order to solve the above-mentioned technical problem, according to the 7th 
invention, an exhaust air purification catalyst is arranged in the flueway of an intemal combustion 
engine with the rich air-fuel ratio of the exhaust air discharged by the engine. Secondary air supply 
mouths were connected to the flueway of the exhaust air purification catalyst upstream, and the catalyst 
is arranged in the flueway of a secondary air supply message style in the intemal combustion engine 
which supplied secondary air to the exhaust air purification catalyst from secondary air supply mouths at 
the time of starting. That is, it is prevented that the exhaust air in which even the 7th invention contains 
the exhaust air containing high-concentration HC and high-concentration oxygen flows into a catalyst 
simultaneously at the time of starting, therefore supply of high-concentration HC and high-concentration 
oxygen is attained at an exhaust air purification catalyst. 
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[0014] Moreover, according to the 8th invention, a poisoning judgment means to judge whether the 
aforementioned exhaust air purification catalyst is carrying out poisoning in the 7th invention is 
provided, when an exhaust air purification catalyst is judged to carry out poisoning, secondary air is 
temporarily supplied from the secondary aforementioned air supply mouths to an exhaust air purification 
catalyst, and thereby, it is made to carry out poisoning reproduction in an exhaust air purification 
catalyst. That is, an exhaust air purification catalyst is supplied without consuming high-concentration 
HC and high-concentration, high-concentration oxygen in a catalyst at the time of starting, if it is judged 
that the exhaust air purification catalyst is canying out poisoning even of the 8th invention, and 
poisoning reproduction of the exhaust air purification catalyst is carried out by it. 
[0015] Moreover, according to the 9th invention, in any one of 2, 4, and the 6 or 8th invention, it judges 
whetiier the aforementioned exhaust air purification catalyst carried out poisoning of the aforementioned 
poisoning judgment means by part for sulfiir. That is, in the 9th invention, when an exhaust air 
purification catalyst is judged to carry out poisoning by part for sulfiir, poisoning reproduction of the 
exhaust air purification catalyst is carried out. Moreover, NOX under exhaust air which flows when the 
air-fiiel ratio of the exhaust air into which the aforementioned exhaust air purification catalyst flows is 
RIN in the 9th invention according to the 10th invention Occlusion is carried out. NOX which is 
carrying out occlusion if the air-fiiel ratio of the flowing exhaust air becomes rich The NOX occlusion 
reduction catalyst emitted and returned is provided. NOX It is NOX when it is judged that the occlusion 
reduction catalyst is carrying out poisoning. So that the air-fiiel ratio of the whole exhaust air which the 
temperature of an occlusion reduction catalyst becomes higher than the setting temperature defined 
beforehand, and flows into a NOX occlusion reduction catalyst may become rich The air-fiiel ratio of 
the exhaust air discharged from each cylinder group is controlled temporarily. That is, by the 10th 
invention, it is NOX. It is NOX if it is judged tiiat the occlusion reduction catalyst is carrying out 
poisoning. Temperature of an occlusion reduction catalyst is made higher than setting temperature, and 
it is NOX. Since the air-fiiel ratio of the whole exhaust air which flows into an occlusion reduction 
catalyst is made rich, it is NOX. A part for the sulfiir in an occlusion reduction catalyst is NOX. It is 
emitted from an occlusion reduction catalyst and poisoning reproduction of the exhaust air purification 
catalyst is carried out thus. 

[0016] Moreover, according to the 1 1th invention, in 1 or the 3rd invention, the fiiel injection valve is 
arranged to the combustion chamber of each cylinder. Moreover, it is made rich [ the air-fiiel ratio of die 
exhaust air by which the aforementioned fixel injection valve is discharged from a cylinder group by / 
secondary / performing fiiel injection-like like a second-half / of an engine combustion stix)ke /, or 
exhaust air Une ] in the 1 1th invention according to the 12th invention. Without burning completely, it 
results in an exhaust air purification catalyst, and since the fuel (hydrocarbon) by which fiiel injection 
was carried out in 2nd order like tiie second-half [ of an engine combustion sti-oke ] or exhaust air line 
results in an exhaust air purification catalyst where partial oxidation is carried out, it may be easily 
burned completely in an exhaust air purification catalyst. Then, in the 12th invention, it is made to 
perform fiiel injection like a second-half [ of an engine combustion sfroke ], or exhaust air line in 2nd 
order. 
[0017] 

[Ernbodiments of the frivention] If drawing 1 is referred to, the engine main part 1 possesses four 
cylinder #1, #2, #3, and #4. Each cylinder is connected to the common surge tank 3 through the 
corresponding branch pipe 2, respectively, and a surge tank 3 is connected to an air cleaner 5 tiirough an 
air intake duct 4. A throttle valve 6 is arranged in an air intake duct 4. Moreover, tiie fiiel injection valve 
7 which injects fiiel directly into a combustion chamber is arranged at the combustion chamber of each 
cylinder. The fiiel which each fiiel injection valve 7 is connected to the fuel pump 19 through the 
common fiiel accumulator 18, therefore was breathed out from the fiiel pump 19 is distributed to each 
fiiel injection valve 7 from the fuel accumulator 18. If it does in this way, in 1 combustion cycle of each 
cylinder, multiple-times fiiel injection can be performed from a fiiel injection valve 7. In addition, each 
fiiel injection valve 7 is contix»lled based on the output signal &om an elecfronic control unit 20. 
[0018] Each cylinder is divided into 2nd cylinder group lb which consists of the 1st cylinder group la 
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which consists of 1 No. cylinder #1 and 4 No. cylinder #4, and 2 No. cylinder #2 and 3 No. cylinder #3 
in the internal combustion engine shown in drawing 1 . 1st cylinder group la is connected to casing 10a 
which held catalyst 9a through 1st exhaust-manifold 8a at the time of the 1st starting, and 2nd cylinder 
group lb is connected to casing 10b which held catalyst 9b through 2nd exhaust-manifold 8b at the time 
of the 2nd starting. These casing 10a and 10b is connected to the casing 13 which held the exhaust air 
purification catalyst 12 through the common unification exhaust pipe 1 L In addition, the combustion 
sequence of the intemal combustion engine of drawing 1 is #l-#3-#4-#2, therefore it overlaps like the 
exhaust air line of a cylinder mutually in each cylinder group. 

[0019] An electronic control unit 20 consists of a digital computer, and possesses ROM (read-only 
memory)22 and RAM (RAM)23 which were mutually connected by the bidirectional bus 21, backup 
RAM23a to which firm power is supplied, CPU (microprocessor)24, input port 25, and an output port 
26. The pressure sensor 27 which generates the output voltage proportional to the pressure in a surge 
tank 3 in a surge tank 3 is attached, the coolant temperature sensor 28 which generates the output 
voltage proportional to engine cooling water temperature on the engine main part 1 is attached, and the 
air-fuel ratio sensor 29 which generates the output voltage according to the air-fuel ratio of the exhaust 
air which circulates this unification section is attached in the unification section of the unification 
exhaust pipe 11. The output vohage of these pressure sensor 27, a coolant temperature sensor 28, and 
air-fuel ratio sensor 29 is inputted into input port 25 through corresponding A-D converter 30, 
respectively. Moreover, whenever it rotates 30 degrees, the crank angle sensor 31 which generates an 
ou^ut pulse is connected to input port 25 for a crankshaft. In CPU24, an inhalation air content is 
computed based on the output voltage of a pressure sensor 27, and an engine rotational frequency is 
computed based on the output pulse of the crank angle sensor 3 1 . On the other hand, an output port 26 is 
connected to each fuel injection valve 7 through the corresponding drive circuit 32, respectively. 
[0020] Catalysts 9a and 9b are for purifying exhaust air, especially HC as much as possible, mainly by 
the time the post-exhaust air purification catalyst 12 which the engine put into operation is activated at 
the time of starting. Since Catalysts 9a and 9b are promptly activated at the time of post-starting which 
the engine put into operation, at the time of these starting, contiguity arrangement of the catalysts 9a and 
9b is carried out in an engine combustion chamber, and heat capacity is made smaller than the exhaust 
air purification catalyst 12. In the intemal combustion engine of drawing 1 , Catalysts 9a and 9b are 
formed from a three way component catalyst at the time of starting. This three way component catalyst 
makes an alumina support, and noble metals like Platinum Pt, Palladium Pd, Iridium Ir, and Rhodium 
Rh are supported on this support. This three way component catalyst may function as an oxidation 
catalyst which oxidizes HC under flowing exhaust air, and CO. 

[0021] On the other hand, it sets to the intemal combustion engine of drawing 1 , and the exhaust air 
purification catalyst 12 is NOX. It is formed from an occlusion reduction catalyst. This NOX An 
occlusion reduction catalyst makes an alumina support and at least one chosen from an alkaline earth 
hke Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, and Calcium 
calcium. Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt, Palladium Pd, 
Iridium Ir, and Rhodium Rh are supported on this support. It is this NOX if the ratio of all air contents to 
the total fuel quantity supplied in the combustion chamber and the inhalation-of-air path in the upstream 
flueway rather than a certain position in a flueway is called the air-fuel ratio of the exhaust air which 
circulates the position. The occlusion reduction catalyst 12 is NOX when the air-fuel ratio of the flowing 
exhaust air is RIN. NOX which emits NOX which carried out occlusion when occlusion was carried out 
and the oxygen density under flowing exhaust air fell An absorption/emission action is performed. In 
addition, NOX The air-fuel ratio of the exhaust air which flows when fuel or air is not supplied in the 
flueway of the occlusion reduction-catalyst 12 upstream is in agreement with the air-fuel ratio of the 
exhaust air discharged from the engine main part 1. Therefore, in this case, it is NOX. The occlusion 
reduction catalyst 12 is NOX when the air- fuel ratio of the exhaust air discharged from the engine main 
part 1 is RIN. NOX which carried out occlusion, and carried out occlusion when the oxygen density 
under exhaust air discharged from the engine main part 1 fell It will emit. 

[0022] Above-mentioned NOX It will be this NOX if an occlusion reduction catalyst is arranged in an 
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engine flueway. An occlusion reduction catalyst is actually NOX. Although an absorption/emission 
action is performed, there is also a portion which is not clear about the detailed mechanism of this 
absorption/emission action. However, it is thought that this absorption/emission action is performed by 
the mechanism as shown in drawing 2 . Next, it becomes the same mechanism, even if it uses other 
noble metals, alkali metal, an alkaline earth, and rare earth, although this mechanism is explained taking 
the case of the case where Platinum Pt and Barium Ba are made to support, on support. 
[0023] That is, as the oxygen density under exhaust air which will flow if the air-fuel ratio of the 
flowing exhaust air becomes remarkable RIN increases sharply and is shown in drawing 2 (A), it is these 
oxygen 02. 02 - Or it adheres to the front face of Platinum Pt in the form of 02-. NO under exhaust air 
which flows on the other hand — the front- face top of Platinum Pt — 02- or 02- reacting — N02 It 
becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is a nitrate ion N03, as shown in 
drawing 2 (A), occlusion being carried out into occlusion material and combining with a bariimi oxide 
BaO oxidizing further on Platinum Pt. - It is spread in occlusion material in a form. Thus, NOX 
Occlusion is carried out into occlusion material. 

[0024] As long as the oxygen density under flowing exhaust air is high, it is N02 in the front face of 
Platinum Pt. It is generated and is NOX of occlusion material. It is N02 unless occlusion capacity is 
saturated. Occlusion is carried out into occlusion material and it is a nitrate ion N03. - It is generated. 
On the other hand, the oxygen density under flowing exhaust air falls, and it is N02. When the amount 
of generation falls, a reaction progresses to an opposite direction (N03~>N02), and it is the nitrate ion 
N03 in occlusion material thus. - N02 It is emitted from occlusion material in a form. That is, it is NOX 
if the oxygen density under flowing exhaust air falls. An occlusion reduction catalyst to NOX It will be 
emitted. If the air-fuel ratio of the exhaust air which the oxygen density under exhaust air which will 
flow if the air-fuel ratio of the flowing exhaust air is made into a rich side falls, therefore flows is made 
into a rich side, it will be a NOX occlusion reduction catalyst to NOX. It will be emitted. 
[0025] On the other hand, it is NOX if the air- fuel ratio of the exhaust air which flows at this time is 
made rich. High-concentration HC or high-concentration CO will be contained during the exhaust air 
which flows into an occlusion reduction catalyst, and these [ HC and CO ] are oxygen 02 on Platinum 
Pt. - Or you react with 02- and it is made to oxidize. Moreover, it is occlusion material to N02 in order 
for the oxygen density under exhaust air which will flow if the air-fuel ratio of the flowing exhaust air is 
made rich to fall to a degree very much. It is emitted and is this N02. You react with HC or CO and it is 
made to return, as shown in drawing 2 (B). Thus, it is N02 on the front face of Platimmi Pt. When it 
stops existing, it is N02 from occlusion material to the degree from a degree. It is emitted. Therefore, if 
the air-fuel ratio of the flowing exhaust air is made rich, it is NOX to the inside of a short time. An 
occlusion reduction catalyst to NOX It will be emitted. 

[0026] Thus, it is NOX if the air-fuel ratio of the flowing exhaust air becomes RIN. NOX It is NOX, if 
occlusion is carried out to the occlusion reduction catalyst 12 and the air-fuel ratio of the flowing 
exhaust air is made rich. NOX It is emitted to the inside of a short time from the occlusion reduction 
catalyst 12. Therefore, with the internal combustion engine shown in drawing 1 , it is NOX. The air- fuel 
ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is usually made into RIN. 
NOX of the NOX occlusion reduction catalyst 12 It is NOX when the amount of occlusion becomes 
more than a constant rate. The air-fuel ratio of the exhaust air which flows into the occlusion reduction 
catalyst 12 is temporarily made rich, and it is NOX. The occlusion reduction catalyst 12 to NOX It is 
made to emit. This emitted NOX It is made to return by HC and CO under flowing exhaust air. 
[0027] It will be NOX, if the fuel injection to which an engine exhaust air line will be carried out by the 
first half from an engine intake stroke is called main-fuel injection in order to obtain engine driving 
force and the air-fiiel ratio of the gaseous mixture supplied to a combustion chamber by this main-fuel 
injection will be temporarily made rich. The air-fuel ratio of the exhaust air which flows into the 
occlusion reduction catalyst 12 can be temporarily made rich. However, if the-like secondary fiiel 
injection performed Uke a second-half [ of an engine combustion stroke ] or exhaust air line is called 
subfuel injection, the air-fuel ratio of the exhaust air discharged from a combustion chamber can be 
made rich also by performing subfuel injection. In this case, the fuel by subfuel injection is a 
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combustion chamber or NOX. Partial oxidation is carried out without carrying out complete oxidation in 
the flueway of the occlusion reduction-catalyst 12 upstream, and, for this reason, it is NOX. It sets to the 
occlusion reduction catalyst 12, and is NOX. It can return easily. Then, with the internal combustion 
engine of drawing 1 , it is NOX. NOX of the occlusion reduction catalyst 12 It is NOX, when the 
amount of occlusion becomes more than a constant rate and only fixed time performs subfuel injection 
in all cylinders. The air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 
is temporarily made rich, and, thereby, it is NOX. The occlusion reduction catalyst 12 to NOX It is made 
to return while making it emit. In addition, the fuel by subfuel injection is hardly contributed for engine 
driving force. 

[0028] With the internal combustion engine of drawing 1 , usually, in 1 combustion cycle of all 
cylinders, fuel injection is performed once, namely, in other words, only main-fuel injection is 
performed. It is carried out to RIN, about 16.0 [ for example, ], therefore the air-fuel ratio of the gaseous 
mixture supplied to a combustion chamber by main-fuel injection at this time is NOX. The air-fuel ratio 
of the exhaust air which flows into the occlusion reduction catalyst 12 is made into RIN. On the other 
hand, NOX The occlusion reduction catalyst 12 to NOX When it should emit, in 1 combustion cycle of 
all cylinders, fuel injection is performed twice, namely, main-fuel injection and subfuel injection are 
performed. It is carried out to the air-fiiel ratio of the exhaust air which is made into RIN, about 16.0 
[ for example, ], however is discharged by subfuel injection from a combustion chamber being rich, 
about 12.0 [ for example, ], and, thereby, the air-fuel ratio of the gaseous mixture supphed to a 
combustion chamber by main-fuel injection at this time is NOX. It is supposed that flie air-fuel ratio of 
the exhaust air which flows into the occlusion reduction catalyst 12 is rich. In addition, subfuel injection 
can be set to the degree grade of after [ a compression top dead center ] 90 to 150 crank angle. 
[0029] however, the amount of sulfur contains during the flowing exhaust air ~ having ~ **** ~ NOX 
the occlusion reduction catalyst 12 - NOX not only ~ a part for sulfur, for example, SOX, Occlusion is 
carried out. This NOX The occlusion mechanism for sulfur to the occlusion reduction catalyst 12 is 
NOX. It is thought that it is the same as an occlusion mechanism. Namely, NOX If it explains taking the 
case of the case where Platinum Pt and Barium Ba are made to support, on support like the time of 
explaining an occlusion mechanism the time of the air-fuel ratio of the exhaust air which flows as 
mentioned above being RIN - oxygen 02 02- Or SOX under exhaust air which has adhered to the front 
face of Platinum Pt and flows in the form of 02- For example, S02 the front face of Platinum Pt ~ 02- 
or 02- reacting ~ SOS It becomes. Subsequently, generated SOS It is sulfate-ion S042, occlusion being 
carried out into occlusion material and combining with a barium oxide BaO oxidizing fiuther on 
Platinum Pt. - It is spread in occlusion material in a form. Subsequently, this sulfate-ion S042 - It 
combines with barium ion Ba2+, and is a sulfate BaS04. It generates. 

[0030] However, this sulfate BaS04 Even if it only makes rich the air-fuel ratio of the exhaust air which 
decomposes, and ****** and flows, it is a sulfate BaS04. It remains as it is, without being decomposed. 
Therefore, it is a sulfate BaS04 as time passes inside. It is NOX as it will increase and time passes thus. 
NOX in which the occlusion reduction catalyst 12 can carry out occlusion An amount will fall. Namely, 
NOX The occlusion reduction catalyst 12 will carry out poisoning by part for sulfur. 
[0031] However, NOX Sulfate BaS04 generated within the occlusion reduction catalyst 12 NOX It will 
deconipose, if the air-fuel ratio of the exhaust air which flows when the temperature of the occlusion 
reduction catalyst 12 is high turns into rich or theoretical air fiael ratio, and it is sulfate-ion S042. - SOS 
It is emitted from occlusion material in a form, namely, is NOX. Poisoning reproduction of the 
occlusion reduction catalyst 12 is carried out. Then, with the internal combustion engine of drawing 1 , 
is NOX. It judges whether the occlusion reduction catalyst 12 carried out poisoning by part for sulfur. ' 
NOX It is NOX when it is judged that the occlusion reduction catalyst 12 carried out poisoning by part 
for sulfur. The setting temperature, i.e., NOX, which was able to define the occlusion reduction catalyst 
12 beforehand It is made higher than temperature required in order to make a part for sulfur emit from 
the occlusion reduction catalyst 12. And NOX The air-fuel ratio of the exhaust air which flows in the 
occlusion reduction catalyst 12 is temporarily made rich, and it is NOX by it. Are making make a part 
for sulfur emit from the occlusion reduction catalyst 12, namely, it is NOX. It is made to carry out 
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poisoning rq)roduction of the occlusion reduction catalyst 12. In addition, 803 emitted at this time It is 
S02 immediately by HC under flowing exhaust air, and CO. It is made to retum. 
[0032] By the way, NOX It is NOX if oxidation reaction of HC or CO arises in the occlusion reduction 
catalyst 12. The temperature of the occlusion reduction catalyst 12 becomes high, and it is NOX in this 
case. It is NOX, so that for example, the amount of HC which oxidizes in the occlusion reduction 
catalyst 12 increases. The temperature of the occlusion reduction catalyst 12 becomes high. On the other 
hand, if tiie air-fuel ratio of the exhaust air discharged from a combustion chamber is made rich, exhaust 
air containing high-concentration HC will be formed, and when the air-fuel ratio of the exhaust air 
discharged from a combustion chamber is made into RIN, exhaust air containing high-concentration 
oxygen will be formed. Therefore, it is NOX simultaneously about these exhaust air. Since oxidation 
reaction of a lot of HC will arise if it leads to the occlusion reduction catalyst 12, it is NOX. The 
occlusion reduction catalyst 12 cai be made very much into an elevated temperature, and it is NOX 
simultaneously. The air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 
can be made rich. Then, with the internal combustion engine of drawing 1 , it is NOX, When a part for 
sulfur should be made to emit from the occlusion reduction catalyst 12, while making temporarily into 
RIN the air-fuel ratio of the exhaust air discharged from 1st cylinder group la, the air-fuel ratio of the 
exhaust air discharged from 2nd cylinder group lb is temporarily made rich, and moreover, it is NOX at 
this time. It is made to make rich the air-fliel ratio of the whole exhaust air which flows into the 
occlusion reduction catalyst 12 temporarily. 

[0033] In this case, in 1st cylinder group la, in 1 combustion cycle, fuel injection is performed once, 
namely, only main-fuel injection is performed. The air-fiiel ratio of the exhaust air which the air-fuel 
ratio of the gaseous mixture supplied to a combustion chamber by main-fuel injection at this time is 
made into RIN, about 16.0 [ for example, ], therefore is discharged from 1st cylinder group la is made 
into RJN. On the other hand, in 2nd cylinder group lb, in 1 combustion cycle, fiiel injection is 
performed twice, namely, main-fuel injection and subfuel injection are performed. The air-fuel ratio of 
the gaseous mixture supplied to a combustion chamber by main-fuel injection at this time is made rich 
[ the air-fuel ratio of the exhaust air which is made into RIN, about 16.0 / for example, /, however is 
discharged by subfiiel injection from 2nd cylinder group lb ], about 12.0 [ for example, ]. In this case, 
NOX The air-fuel ratio of the whole exhaust air which flows into the occlusion reduction catalyst 12 is 
set to about 14.0. 

[0034] NOX It is difficult to judge directly whether the occlusion reduction catalyst 12 is carrying out 
poisoning by part for sulfijr. However, NOX It is NOX if the amount for the sulfiir by which occlusion 
was carried out to the occlusion reduction catalyst 12 becomes more than a constant rate. It can judge 
that the occlusion reduction catalyst 12 is carrying out poisoning, and is this NOX. The amount for the 
sulfur by which occlusion was carried out to the occlusion reduction catalyst 12 is NOX. It is 
proportional to the addition fiiel oil consumption STAU in case the air-fuel ratio of the exhaust air wiiich 
flows into the occlusion reduction catalyst 12 is RIN. Then, with the internal combustion engine of 
drawing 1 , it is NOX. It is NOX when the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction catalyst 12 is RIN (i.e., when the addition fuel oil consumption STAU at the time of operation 
is usually calculated and this addition fiiel oil consumption STAU increases more than the constant 
value STAUl defined beforehand). It is made to judge that the occlusion reduction catalyst 12 is 
carrying out poisoning by part for sulfur. 

[0035] Like [ when for example engine idling operation is performed for a long time ], a place is NOX, 
when the temperature of the NOX occlusion reduction catalyst 12 is low. It is NOX, without these HC 
a lot of fully oxidizing, even if it supplies a lot of HC to the occlusion reduction catalyst 12. There is a 
possibility that it may be discharged from the occlusion reduction catalyst 12. Or NOX It is NOX to 
temperature required in order to make a part for sulfur fully emit from the occlusion reduction catalyst 
12, for example, 600 degrees C. In order to raise the temperature of the occlusion reduction catalyst 12, 
very a lot of HC or time are needed. Then, with the intemal combustion engine of drawing 1 , it is NOX. 
It is NOX when it is judged that the occlusion reduction catalyst 12 is carrying out poisoning by part for 
sulfiu:. When higher than 500 degrees C, it judges that sulfijr part discharge conditions were satisfied 
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from the setting temperature as which the temperature of the occlusion reduction catalyst 12 was 
determined beforehand, 400 [ for example, ], and it is made to perform a sulfiir part discharge operation. 
That is, while making into RIN the air-fuel ratio of the exhaust air discharged from 1st cylmder group 
la, the air-fuel ratio of the exhaust air discharged from 2nd cylinder group lb is made rich, and it is 
NOX. It is made to make rich the air-fuel ratio of the whole exhaust air which flows into the occlusion 
reduction catalyst 12. In addition, the air-fuel ratio of the exhaust air discharged from the air-fuel ratio or 
each cylinder of a gaseous mixture supplied to each cylinder in each cylinder group is made the same. 
[0036] It will be NOX if a temperature sensor is arranged in a flueway. Although it can judge whether 
the temperature of the occlusion reduction catalyst 12 is higher than setting temperature, it can judge 
based on engine operational status. That is, more than fixed time, an engine load is NOX, for example, 
when higher than constant value. It can be judged that the temperature of the occlusion reduction 
catalyst 12 is higher than setting temperature. Then, when higher than constant value, it is made for an 
engine load to judge that sulfur part discharge conditions were satisfied more tiian fixed time in the 
internal combustion engine of drawing 1 . 

[0037] Per [ NOX ] unit time The amount for the sulfur emitted from the occlusion reduction catalyst 12 
is per [ NOX ] unit time, if the temperature of the NOX occlusion reduction catalyst 12 is high to some 
extent. It is proportional to HC and the amount of reducing agents like CO which flow into the occlusion 
reduction catalyst 12, and is per [ NOX ] this unit time. The amount of reducing agents which flows into 
the occlusion reduction catalyst 12 is per unit time. It is proportional to exhaust air capacity with the rich 
air-fuel ratio which flows into the occlusion reduction catalyst Then, with the internal combustion 
engine of drawing 1 , it is NOX. The addition exhaust air capacity SEG of exhaust air with the rich afr- 
fliel ratio which flows into the occlusion reduction catalyst 12 is calculated, and it is made to perform a 
sulfur part discharge operation until this addition exhaust air capacity SEG becomes larger than the set 
point SEGl defmed beforehand. That is, it is NOX when it becomes SEG>SEG1. It can be judged that 
the catalyst poisoning of the occlusion reduction catalyst 12 was reproduced. 
[0038] However, when the sulfur part discharge operation is performed, engine idling operation is 
performed, and it is NOX. If the temperature of the occlusion reduction catalyst 12 falls, above- 
mentioned sulfur part discharge conditions will become abortive, and a sulfur part discharge operation 
will be interrupted in this case. Thus, a sulfur part discharge operation is repeatedly performed until the 
addition exhaust air capacity SEG becomes the set point SEGl, when a sulfur part discharge operation is 
interrupted. In addition, completion of a sulfiir part discharge operation clears the addition fiiel injection 
duration STAU. 

[0039] Thus, if the addition exhaust air capacity SEG becomes the set point SEGl, a sulfiir part 
discharge operation will be completed, or if sulfur part discharge conditions become abortive during a 
sulfur part discharge operation, a sulfur part discharge operation will be interrupted. However, it is NOX 
after the sulfur part discharge operation was completed or interrupted. If the air-fiiel ratio of the whole 
exhaust air which flows into the occlusion reduction catalyst 12 is immediately retumed to RIN, it is 
NOX at this time. Since it is comparatively high, the temperature of the occlusion reduction catalyst 12 
is NOX. The catalyst component Pt of the occlusion reduction catalyst 12, for example, platinum, 
becomes easy to produce sintering. On the other hand, it is NOX. It is NOX, preventing sintering'of 
Platinum Pt, if the air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is 
made into theoretical air fiiel ratio. It can be made to fall to the temperature from which sintering does 
not produce the temperature of the occlusion reduction catalyst 12. Then, it is NOX when a sulfiir part 
discharge operation is completed or interrupted for the internal combustion engine of drawing 1 . The 
air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is temporarily made 
into theoretical air fiiel ratio, and it is NOX after that. It is made to retum the air-fiiel ratio of the whole 
exhaust air which flows into the occlusion reduction catalyst 12 to RIN. In this case, the air-fiiel ratio of 
the gaseous mixture supplied to the combustion chamber of all cylinders by main-fiiel injection is 
temporarily made into theoretical air fuel ratio, and subfiiel injection is not performed. 
[0040] In this case, NOX Time required in order to cool to the temperature from which smtering does 
not produce the occlusion reduction catalyst 12 is NOX at the time of the sulfiu- part discharge operation 
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performed immediately before. It is proportional to the exhaust air capacity of exhaust air with the rich 
air-fuel ratio which circulated the occlusion reduction catalyst 12, and, on the other hand, is NOX. The 
cooling rate of the occlusion reduction catalyst 12 is per [ NOX ] unit time. The air-fuel ratio which 
flows into the occlusion reduction catalyst 12 is proportional to the exhaust air capacity of exhaust air of 
theoretical air fuel ratio. Then, with the internal combustion engine of drawing 1 , it is NOX. The 
addition exhaust air capacity SFB of exhaust air of the air-fuel ratio which flows into the occlusion 
reduction catalyst 12 of theoretical air fuel ratio is calculated. It is NOX at the time of the sulfur part 
discharge operation performed immediately before. The set point SFBl which will become large if the 
exhaust air capacity of exhaust air with the rich air-fuel ratio which circulated the occlusion reduction 
catalyst 12 becomes large is calculated. It is NOX until the addition exhaust air capacity SFB becomes 
larger than the set point SFBl. It is made to maintain the air-fuel ratio of the exhaust air which flows 
into the occlusion reduction catalyst 12 to theoretical air fuel ratio. In addition, it is NOX, when engine 
operational status is fixed and a sulfur part discharge operation is performed, for example for about 20 
seconds. The air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is 
maintained by theoretical air fuel ratio only for about 60 seconds. 

[0041] Next, the calculation method of the fuel injection duration of the internal combustion engine of 
drawing 1 is explained. As mentioned above, main-fuel injection and subfuel injection are performed, 
and it sells at the internal combustion engine of drawing 1 . The fuel injection duration TAUM in main- 
fuel injection is computed for example, based on the following formula. 

TAUM=TP-FAF-KI-KM ~ here ~ TP ~ basic fuel injection duration ~ in FAF, KI shows the increase- 
in-quantity correction factor, and KM shows the main air-fiiel ratio correction factor for the feedback 

correction factor, respectively 

[0042] The basic fuel injection duration TP shows fuel injection duration required to make into 
theoretical air fuel ratio the air-fiiel ratio of the gaseous mixture supplied to an engine combustion 
chamber. This basic fuel injection duration TP is beforehand found by experiment, and is beforehand 
inemorized in ROM22 in the form of a map as shown in drawing 3 as a function of engine load Q/N 
(inhalation air-content Q / engine rotational fi-equency N) and the engine rotational fi-equency N. 
[0043] The feedback correction factor FAF is a correction factor for maintaining the air-fuel ratio of the 
gaseous mixture supplied to a combustion chamber to theoretical air fuel ratio. This feedback correction 
factor FAF is defmed based on the output signal firom the air-fuel ratio sensor 29, when the air-fuel ratio 
of the gaseous mfacture supplied to a combustion chamber should be made theoretical air fuel ratio, and it 
is fixed to 1.0 except it. The increase-in-quantity correction factor KI expresses by putting together an 
mcrease-in-quantity correction factor, a pre-heating increase-in-quantity correction factor, an 
acceleration increase-in-quantity correction factor, etc. at the time of starting, and when there is no 
amendment need, it is set to KI=1 .0. 

[0044] If it is a coefficient for controlling the air-fiiel ratio of the gaseous mixtiire supplied to a 
combustion chamber by main-fuel injection main air-fuel ratio amendment **** KM and is KM=1.0, 
the air-fuel ratio of the gaseous mixhure supplied to a combustion chamber by main-fuel injection will 
tiun into theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous mixture supphed 
to a combustion chamber by main-fiiel injection will become larger than theoretical air fuel ratio if set to 
KM<1.0, namely, it becomes RIN and it is set to KM>1.0, the air-fuel ratio of the gaseous mixture 
supplied to a combustion chamber by main-fuel injection will become smaller than theoretical air fuel 
ratio, namely, will become rich. 

[0045] On the other hand, the fuel injection duration TAUS in subfuel injection is computed for 
example, based on tiie following formula. 

TAUS=TP-FAF-KI-KS ~ KS expresses the subair-fuel ratio correction factor here This subair-fuel ratio 
correction factor KS is the air-fiiel ratio of the exhaust air discharged fi-om a combustion chamber, i.e., 
NOX, by controUing the air-fiiel ratio of the gaseous mixture supphed to a combustion chamber by 
subfuel injection. It is a coefficient for controlling the air-fiiel ratio of the exhaust air which flows into 
the occlusion reduction catalyst 12. That is, if it is KE=1 .0 when the exhaust air air-fuel ratio correction 
factor KE is called, since the total fuel quantity supplied to a combustion chamber fi-om a fuel injection 
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valve 7 is proportional to (KM+KS) (KM+KS), the air-fuel ratio of the exhaust air discharged from a 
combustion chamber will turn into theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the 
exhaust air discharged from a combustion chamber will become larger than theoretical air fuel ratio if 
set to KE<1.0, namely, it becomes RIN and it is set to KE>1.0, the air-fuel ratio of the exhaust air 
discharged fix)m a combustion chamber will become smaller than theoretical air fuel ratio, namely, will 
become rich. In the internal combustion engine of drawing 1 , exhaust air air-fuel ratio correction-factor 
KE and main air-fuel ratio amendment **** KM is computed fust, and the subair-fuel ratio correction 
factor KS is computed as a difference (KE-KM) of these correction factors. In this case, if the subair- 
fuel ratio correction factor KS serves as zero, subfuel injection will not be performed. In addition, main 
air-fuel ratio amendment ****KM and the exhaust air air-fuel ratio correction factor KE are set to 
BCAMKAE, respectively, when the fuel injection duration which it is going to find is a thing for 1st 
cylinder group la, and when it is a thing for 2nd cylinder group lb, they are set to KBMKBE, 
respectively. 

[0046] By the way, as mentioned above, a catalyst is NOX at the time of starting. It is for purifying 
exhaust air as much as possible, by the time the occlusion reduction catalyst 12 is activated, therefore 
this purpose can be attained though a catalyst is arranged to the unification circles of the unification 
exhaust pipe 1 1 at the time of starting. However, it will flow into a catalyst at the time of starting, HC 
and oxygen under these exhaust air being mixed, if the air-fuel ratio of exhaust air of 1st cylinder group 
la is made into RIN and the air-fuel ratio of exhaust air of 2nd cylinder part lb is made rich, when the 
catalyst has been arranged to the unification circles of the unification exhaust pipe 1 1 at the time of 
starting, and the great portion of HC under exhaust air will oxidize in a catalyst at the time of this 
starting. Namely, NOX The amount of HC and the amount of oxygen which result in the occlusion 
reduction catalyst 12 decrease, and it is NOX thus. Temperature of the occlusion reduction catalyst 12 
carmot fully be raised. 

[0047] On the other hand, in the embodiment by this invention, exhaust air of 1st cylinder group la 
circulates catalyst 9a at the time of starting, without being mixed with exhaust air of 2nd cylinder group 
lb, and exhaust air of 2nd cylmder group lb circulates catalyst 9b at the time of starting, without being 
mixed with exhaust air of 1st cylinder group la. For this reason, when the jur-fuel ratio of exhaust air of 
1st cylinder group la is made into RIN and the air-fiiel ratio of exhaust air of 2nd cyUnder part lb is 
made rich, the amount of oxygen consumed in catalyst 9a at the time of starting is reduced, and the 
amount of HC consumed in catalyst 9b at the time of starting is reduced. Therefore, NOX A lot of HC 
and oxygen can be certainly supplied to the occlusion reduction catalyst 12, and it is NOX thus. The 
temperature of the occlusion reduction catalyst 12 can be raised certainly. 

[0048] Drawing 6 shows the interruption routine which was defined beforehand and which is performed 
for every setup time from drawing 4 . If drawing 6 is referred to from drawing 4 , at Step 40, it is NOX 
first. It is set when the air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 
12 should be made theoretical air fuel ratio, and it is distinguished except it whether FB flag reset is set. 
It is set, when it should progress subsequently to Stqj 41 and a sulfur part discharge operation should be 
performed, since this FB flag is usually reset, and it is distinguished except it whether the sulfiir part 
discharge flag reset is set. Since this sulfur part discharge flag is usually reset, subsequently to Step 42 it 
progresses and is NOX. It is distinguished whether the addition fuel injection duration STAU when the 
air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is made into RIN is 
larger than the setup time STAUl defined beforehand. Subsequently to Step 43 at the time of 
STAU<=STAU1, it progresses, and is NOX. It is NOX which is set when a discharge operation should 
be performed, and is reset except it. It is distinguished whether the discharge flag is set. This NOX Since 
the discharge flag is usually reset, subsequently to Steps 44 and 45 it progresses, and is NOX. Occlusion 
NOX of the occlusion reduction catalyst 12 An amount SN is calculated. At this time, it is NOX. It 
considers as RIN, therefore the air-fi;el ratio of the exhaust air which flows into the occlusion reduction 
catalyst 12 is NOX. At the occlusion reduction catalyst 12, it is NOX, An occlusion operation is 
performed. NOX by which occlusion is carried out to the NOX occlusion reduction catalyst 12 per unit 
time An amount is NOX, NOX which flows into the occlusion reduction catalyst 12 per unit time It is 
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almost equal to an amount FN, and is this inflow NOX. It depends for an amount FN on engine 
operational status. 

[0049] Each curve is the same inflow NOX. It is Inflow NOX as shown in drawing 7 (A) which shows 
the amount FN. An amount FN increases, so that engine load Q/N (inhalation air-content Q / engine 
rotational frequency N) becomes high, and it increases, so that the engine rotational frequency N 
becomes high. Then, with the internal combustion engine of drawing 1 , it is Inflow NOX. The amount 
is beforehand calculated by experiment as a function of engine load Q/N and the engine rotational 
frequency N, and it is based on engine load Q/N and the engine rotational frequency N, and is Inflow 
NOX. It is made to compute an amount FN. This inflow NOX The amount FN is beforehand memorized 
in ROM22 in the form of the map shown in drawing 7 (B). At continuing Step 45, it is based on the 
following formula, and is Occlusion NOX. An amount S is computed. 

[0050] SN=SN+FN-DLT - DLT is the time to this routine from the last routine, and is calculated by the 
timer formed in the electronic control unit 20 here Therefore, FN-DLT is NOX by the routine of this 
time [ routine / last ]. NOX by which occlusion was carried out into the occlusion reduction catalyst 12 
The amount is shown. At continuing Step 46, it is Occlusion NOX. It is distinguished whether an 
amount SN is larger than the preset value SNl defined beforehand, this preset value SNl - for example, 
NOX a maximum of [ in which the occlusion reduction catalyst 12 can carry out occlusion ] ~ NOX It is 
about 30% of an amount. If it is SN>SN1 , if it is SN<=SN1 , a processing cycle will be completed, and it 
progresses to Step 47, and is NOX. A discharge flag is set. 

[0051] NOX When a discharge flag is set, it progresses to Step 48 from Step 43. At this time, it is NOX. 
It is supposed that it is rich, therefore the air-fuel ratio of the exhaust air which flows in the occlusion 
reduction catalyst 12 is NOX. At the occlusion reduction catalyst 12, it is NOX. A discharge operation is 
performed. At Step 48, it is NOX. It is NOX after a discharge flag is set. After the air-fuel ratio of the 
exhaust air which flows into the occlusion reduction catalyst 12 is made rich, it is distinguished whether 
only fixed time passed only for 1 second. When fixed time progress is carried out, when having not 
carried out fixed time progress, a processing cycle is completed, and subsequently to Step 49 it 
progresses, and is Occlusion NOX. An amount SN is cleared (SN=0). At continuing Step 50, it is NOX. 
A discharge flag is reset and a processing cycle is completed. At this time, it is NOX. The air-fuel ratio 
of the exhaust air which flows into the occlusion reduction catalyst 12 is returned to RIN. 
[0052] When the addition fuel injection duration STAU becomes larger than the setup time STAUl, it 
progresses to Step 51 from Step 42, and it is distinguished whether sulfiir part discharge conditions were 
satisfied. In the internal combustion engine of drawing 1 , it is judged that sulfur part discharge 
conditions were satisfied by engine load Q/N more than fixed time when higher than constant value as 
mentioned above. When sulfur part discharge conditions are satisfied, subsequently to Step 52 it 
progresses and a sulfur part discharge flag is set. 

[0053] When a sulfiar part discharge flag is set, it progresses to Step 53 from Step 41. At this time, it is 
NOX. It is supposed that it is rich, therefore the air-fuel ratio of the exhaust air which flows into the 
occlusion reduction catalyst 12 is NOX. At the occlusion reduction catalyst 12, it is NOX in a sulfur part 
discharge operation. A discharge operation is also performed. Then, at Step 53, it is Occlusion NOX. It 
is made to clear an amount SN (SN=0). It is NOX after a sulfur part discharge operation is started at 
continuing Step 54 before a sulfur part discharge operation is completed. The addition exhaust air 
capacity SEG which circulated the inside of the occlusion reduction catalyst 12 is computed based on 
the following formula. 

[0054] SEG=SEG+Ga-DLT - here - Ga - an inhalation air mass flow rate ~ being shown ~ **** ~ 
therefore ~ by the routine of this time [ Ga-DLT / routine / last ] - NOX The exhaust air capacity which 
flowed into the occlusion reduction catalyst 12 is shown. It is NOX after a sulfur part discharge 
operation is started or resumed at continuing Step 55 before a sulfiir part discharge operation is 
completed or interrupted. Exhaust air capacity PSEG which circulated the inside of the occlusion 
reduction catalyst 12 is computed based on the following formula. 

[0055] At the PSEG=PSEG+Ga-DLT **** step 56, it is distinguished whether the addition exhaust air 
capacity SEG is larger than the set point SEGl defined beforehand. When not fiiUy carried out at the 
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time of SEG<=SEG1, i.e., a sulfur part discharge operation, subsequently to Step 57 it progresses, and it 
is distinguished whether sulfur part discharge conditions are satisfied. When sulfur part discharge 
conditions are satisfied, a processing cycle is completed, therefore a sulfur part discharge operation is 
continued. On the other hand, when sulfiir part discharge conditions are abortive, subsequently to Step 
60, it jumps. On the other hand, when it is fully carried out at the time of SEOSEGl, i.e., a sulfur part 
discharge operation, in Step 56, subsequently to Step 58 it progresses, when a sulfiir part discharge 
operation should be completed, it is set, and the completion flag reset is set except it. The addition 
exhaust air capacity SEG is cleared at continuing Step 59 (SEG=0). Subsequently, it progresses to Step 
60. 

[0056] A sulfur part discharge flag is reset at Step 60. When a sulfur part discharge operation is stopped 
so that it may mention later, if a sulfur part discharge flag is reset, therefore it progresses to Step 60 from 
Step 59, it is made for a sulfur part discharge operation to be completed, and when it progresses to Step 
60 from Step 57, it is made for a sulfur part discharge operation to be interrupted. FB flag is set at 
continuing Step 61. It is NOX if FB flag is set. Let the air-fuel ratio of the exhaust air which flows into 
the occlusion reduction catalyst 12 be theoretical air fuel ratio. Let multiplication result k-PSEG which 
carried out the multiplication of the constant value k to exhaust air capacity PSEG be the set point SFBl 
at continuing Step 62. At continuing Step 63, exhaust air capacity PSEG is cleared (PSEG=0) and, 
subsequently a processing cycle is completed. 

[0057] When FB flag is set, sometimes, it progresses from Step 40 at Step 64, and is NOX. It is NOX 
when the air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is made 
into theoretical air fuel ratio. The addition exhaust air capacity SFB which circulated the inside of the 
occlusion reduction catalyst 12 is computed based on the following formula. 
At the SFB=SFB+Ga-DLT **** step 65, it is distinguished whether the addition exhaust air capacity 
SFB is larger than the set point SFBl. At the time of SFB<=SFB1, it is NOX. It judges that the 
occlusion reduction catalyst 12 is not fully cooled, and a processing cycle is completed, namely, it is 
NOX. The air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is 
maintained to theoretical air fiiel ratio. On the other hand, subsequently to Step 66 at the time of 
SFB>SFB1, it progresses, and FB flag is reset. Therefore, NOX The au--fuel ratio of the exhaust air 
which flows into the occlusion reduction catalyst 12 is returned to RIN. The addition exhaust air 
capacity SFB is cleared at continuing Step 67 (SFB=0). It is distinguished at continuing Step 68 whether 
tile completion flag is set. A processing cycle is completed, after progressing subsequently to Step 69, 
clearing tiie addition fuel injection duration STAU (STAU=0), progressing subsequently to Step 70 and 
resetting a completion flag, when tiie completion flag is set (i.e., when the sulfur part discharge 
operation was completed and it progresses to Step 68). On tiie otiier hand, a processing cycle is 
completed, witiiout clearing tiie addition fuel injection duration STAU, when tiie completion flag is not 
set (i.e., when it is step 68 and progresses by having interrupted tfie sulfur part discharge operation). 
Tlierefore, in a consecutive processing cycle, since it progresses to Step 51 from Step 42, if sulfiir part 
discharge conditions are satisfied again, a sulfiir part discharge operation will be resumed. 
[0058] The routine for drawing 10 computing fuel injection duration from drawing 8 is shown. This 
routine is performed by interruption for every setting crank angle defined beforehand. Reference of from 
drawing 8 to drawing 10 computes the basic fuel injection duration TP from tiie map of drawing 3 at 
Step 80 fu^t. At continuing Step 81, tiie increase-in-quantity correction factor KI is computed. At 
continuing Step 82, it is distinguished whether the engine cooling water temperature THW is higher than 
tiie setting temperature THWl . It is distinguished whether FB flag which progressed subsequently to 
Step 83 when having completed at tiie time of THW>THW1, i.e., engine pre-heating operation, and was 
mentioned above is set. When FB flag is reset, subsequently to Step 84 it progresses, and tiie feedback 
correction factor FAF is fixed to 1.0. It is distinguished at continuing Step 85 whetiier tiie sulfur part 
discharge flag is set. When the sulfixr part discharge flag is reset, subsequently to Step 86 it progresses 
and is NOX. It is distinguished whetiier the discharge flag is set. NOX When tiie discharge flag is reset, 
subsequently to Step 87, it progresses. The exhaust air air-fiiel ratio correction factor KAE of 1 st 
cylinder group la is set to 0.9, and tiie main air-fuel ratio correction factor KAM of 1st cylinder group 
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la is set to 0.9 at continuing Step 88. At continuing Step 89, the exhaust air air-fuel ratio correction 
factor KBE of 2nd cylinder group lb is set to 0.9, and the main air-fuel ratio correction factor KBM of 
2nd cyUnder group lb is set to 0.9 at continuing Step 90. That is, the air-fuel ratio of the exhaust air 
discharged from 1st cylinder group la is made into RIN, the air-fuel ratio of the gaseous mixture 
supplied to a combustion chamber by main-fuel injection in 1st cylinder group la is made into RIN, and 
since the subair-fuel ratio correction factor KS is zero, subfuel injection is not performed. Moreover, the 
air-fuel ratio of the exhaust air discharged from 2nd cylinder group lb and the air-fuel ratio of the 
gaseous mixture which is made into RIN and suppUed to a combustion chamber by main-fuel injection 
in 2nd cylinder group lb are made into RIN, and since the subair-fuel ratio correction factor KS is zero, 
subfuel injection is not performed. Subsequently, it is set when above-mentioned addition fuel injection 
duration should be computed by progressing to Step 91, and except it, it progresses to Step 106, after 
setting the calculation flag reset. 

[0059] On the other hand, it sets to Step 86 and is NOX. When the discharge flag is set, subsequently to 
Step 92, it progresses. The exhaust air air-fuel ratio correction factor KAE of 1st cylinder group la is set 
to 1.2, and the main air-fiiel ratio correction factor KAM of 1st cylinder group la is set to 0.9 at 
continuing Step 93. At continuing Step 94, the exhaust air air-fuel ratio correction factor KBE of 2nd 
cylinder group lb is set to 1.2, and the main air-fuel ratio correction factor KBM of 2nd cylinder group 
lb is set to 0.9 at continuing Step 95. That is, it is supposed that the air-fiiel ratio of the exhaust air 
discharged from 1st cylinder group la is rich, the air-fuel ratio of the gaseous mixture suppUed to a 
combustion chamber by main-fuel injection in 1st cylinder group la is made into RIN, and since the 
subair-fuel ratio correction factor KS is 0.3, subfuel injection is performed. Moreover, it is supposed that 
the air-fuel ratio of the exhaust air discharged from 2nd cylinder group lb and the air-fuel ratio of the 
gaseous mixture which is made rich and supplied to a combustion chamber by main-fuel injection in 2nd 
cylinder group lb are rich, and since the subair-fuel ratio correction factor KS is 0.3, subfuel injection is 
performed. Subsequently, it progresses to Step 106. 

[0060] On the other hand, when the sulfur part flag is set in Step 85, subsequently to Step 96, it 
progresses. The exhaust air air-fuel ratio correction factor KAE of 1st cylinder group la is set to 0.9, and 
the main air-fiiel ratio correction factor KAM of 1st cylinder group la is set to 0.9 at continuing Step 97. 
At continuing Step 98, the exhaust air air-fuel ratio correction factor KBE of 2nd cylinder group lb is 
set to 1.2, and the main air-fuel ratio correction factor KBM of 2nd cylinder group lb is set to 0.9 at 
continuing Step 99. That is, the air-fiiel ratio of the exhaust air discharged from 1st cylinder group la is 
made into RIN, the air-fiiel ratio of the gaseous mixture supplied to a combustion chamber by main-fiiel 
injection in 1st cylinder group la is made into RIN, and since the subair-fiiel ratio correction factor KS 
is zero, subfuel injection is not performed. On the other hand, it is supposed that the air-fiiel ratio of the 
exhaust air discharged from 2nd cylinder group lb is rich, it is supposed that the air-fiiel ratio of the 
gaseous mixture supplied to a combustion chamber by main-fiiel injection in 2nd cylinder group lb is 
rich, and since the subair-fiiel ratio correction factor KS is 0.3, subfiiel injection is performed. 
Subsequently, it progresses to Step 106. 

[0061] On the other hand, when FB flag is set in Step 83, subsequently to Step 100, it progresses, and 
the feedback correction factor FAF is computed. At continuing Step 101, the exhaust air air-fiiel ratio 
correction factor KAE of 1st cylinder group la is set to 1.0, at continuing Step 102, the main air-fuel 
ratio correction factor KAM of 1st cylinder group la is set to 1.0, at continuing Step 103, the exhaust air 
air-fiiel ratio correction factor KBE of 2nd cylinder group lb is set to 1.0, and the main air-fiiel ratio 
correction factor KBM of 2nd cylinder group lb is set to 1.0 at continuing Step 104. That is, the air-fiael 
ratio of the exhaust air discharged from 1st cylinder group la is made into theoretical air fuel ratio, the 
air-fiiel ratio of the gaseous mixture supplied to a combustion chamber by main-fuel injection in 1st 
cylinder group la is made into theoretical air fuel ratio, and since the subair-fiiel ratio correction factor 
KS is zero, subfiiel injection is not performed. Moreover, the air-fuel ratio of the exhaust air discharged 
fi-om 2nd cylinder group lb and the air-fiiel ratio of the gaseous mixture which is made into theoretical 
air fiiel ratio and supplied to a combustion chamber by main-fiiel injection in 2nd cylinder group lb are 
made into theoretical air fiiel ratio, and since the subair-fuel ratio correction factor KS is zero, subfiiel 
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injection is not performed. Subsequently, it progresses to Step 106. 
[0062] On the other hand, subsequently to Step 105 in Step 82, it progresses at the time of 
THW<=THW1, at i.e., the time of engine pre-heating operation, and it progresses to Step 106, after 
fixing the feedback correction factor FAF to 1.0 and progressing to Steps 101-104. At Step 106, it is 
distinguished whether it is a thing for cylinder ^oup lb2nd of whether the fuel injection duration which 
it is going to find in this processing cycle is a thing for 1st cylmder group la. When the fuel injection 
duration which it is going to find in this processing cycle is a thing for 1st cylinder group la, 
subsequently to Step 107 it progresses, and main air-fuel ratio amendment **** KM is set to KAM. At 
continuing Step 108, the subair-fuel ratio correction factor KS is computed as a difference (KAE-KAM) 
of KAE and KAM. Subsequently, it progresses to Step 1 1 1 . On the other hand, when the fiiel injection 
duration which it is going to find in this processing cycle is a thing for 2nd cylinder group lb, 
subsequently to Step 109 it progresses, and main air-fuel ratio amendment **** KM is set to KBM. At 
continuing Step 1 10, the subair-fuel ratio correction factor KS is computed as a difference (KBE-KBM) 
of KBE and KBM. Subsequently, it progresses to Step 111. 

[0063] At Step 1 1 1, the main-fuel injection time TAUM is computed based on the following formula. 
At Step 1 12 which continues TAUM=TP-FAF-KI-KM, the subfuel injection duration TAUS is 
computed based on the following formula. 

By subfuel injection, fuel injection is performed [ TAUS ] only for TAUM by TAUS=TP-FAF-KI-KS 
main-fuel injection, respectively. It is distinguished at continuing Step 113 whether the calculation flag 
is set. When the calculation flag is reset, a processing cycle is completed, when the calculation flag is set 
to this, subsequently to Step 1 14 it progresses, and the addition fuel injection duration STAU is 
computed based on the following formula. 

[0064] It ranks second STAU=STAU+TAUM+TAUS and progresses to Step 1 15, and a processing 
cycle is completed after resetting a calculation flag. Another embodiment is shown in drawmg 11 , The 
cylinder is divided into 1st cylinder group la and 2nd cylinder group lb also in this embodiment. 
However, in this embodiment, these cylinder groups la and lb are connected to the common exhaust 
manifold 8, and tiiis exhaust manifold 8 is connected to the casing 10 which held the catalyst 9, for 
example, a three way component catalyst, through the exhaust pipe 35 at the time of starting. Namely, in 
this embodiment, a catalyst 9 is established at the time of single starting. Casing 10 minds an exhaust' 
pipe 36 and is an exhaust air purification catalyst, for example, NOX. It connects with the casing 13 
which held the occlusion reduction catalyst 12. Furthermore, as shown in drawing 1 1 , the by-path pipe 
37 which connects an exhaust pipe 35 and the exhaust pipe 36 of each other is formed, and in the inflow 
edge of this by-path pipe 37, the bypass-control valve 39 controlled by the actuator 38 is arranged. All 
exhaust air that the bypass-control valve 39 usually intercepted the by-path pipe 37, therefore was 
discharged by the engine circulates the inside of a catalyst 9 at the time of starting. On the other hand, all 
exhaust air that the fi-ee passage with a catalyst 9 was intercepted at the time of an exhaust manifold s' 
and starting when the bypass-control valve 39 could open the by-path pipe 37 wide and closed, therefore 
was discharged by the engine bypasses a catalyst 9 at the time of starting, circulates the inside of a by- 
path pipe 37, and, subsequently is NOX. It results in the occlusion reduction catalyst 12. In addition, it 
connects with the output port 26 through the drive circuit 32 of an electronic control unit 20, and an' 
actuator 38 is controlled based on the output signal from an electronic control unit 20. 
[0065] At this embodiment as well as an above-mentioned embodiment, it is NOX. When a part for 
sulfur should be made to emit fi-om the occlusion reduction catalyst 12, the air-fuel ratio of the exhaust 
air discharged fi-om 1st cylinder group la is made into RIN, and it is supposed that the air-fiiel ratio of 
exhaust air discharged firom 2nd cylinder group lb is rich, and it is NOX. It is supposed that the air-fiiel 
ratio of the whole exhaust air which flows into the occlusion reduction catalyst 12 is rich. Furthermore, a 
by-path pipe 37 is wide opened by the bypass-control valve 39 at this time, and a fi-ee passage with a 
catalyst 9 is intercepted at the time of an exhaust manifold 8 and starting. Consequently, it is prevented 
that exhaust air containing the high-concentration air discharged fi-om 1st cylinder group la and exhaust 
air containing high-concentration HC discharged firom 2nd cylinder group lb circulate the inside of a 
three way component catalyst 9 simultaneously. Therefore, since the amount of oxygen and the amount 
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of HC which are consumed in a catalyst 9 at the time of starting are reduced, it is NOX. A lot of HC and 
oxygen can be certainly supplied to the occlusion reduction catalyst 12, and it is NOX thus. The 
temperature of the occlusion reduction catalyst 12 can be raised certainly. 

[0066] Drawing 12 shows the routine for controlling a bypass-control valve. This routine is performed 
by interruption for every setup time defined beforehand. In addition, the calculation routine of the fuel 
injection duration which it interrupted, and the routine was performed, and referred to and explained 
from drawing 8 to drawing 10 which referred to and explained from drawing 4 to drawing 6 also in this 
embodiment is performed. 

[0067] Reference of drawing 12 distinguishes first whether the sulfiir part discharge flag set or reset by 
the interruption routine shown by drawing 6 is set from drawing 4 at Step 120. When the sulfiir part 
discharge flag is reset, while progressing subsequently to Step 121, controlling the bypass-control valve 
39 and intercepting a by-path pipe 37, a free passage with a catalyst 9 is secured at the time of an 
exhaust manifold 8 and starting. On the other hand, when the sulfiir part discharge flag is set, while 
progressing subsequently to Step 122, controlling the bypass-control valve 39, being able to open a by- 
path pipe 37 wide and closing, a free passage with a catalyst 9 is intercepted at the time of an exhaust 
manifold 8 and starting. In addition, since other composition and operations are the same as that of an 
above-mentioned embodiment, they omit explanation. 

[0068] In the embodiment described so far, each cyhnder group is formed from two or more cylinders. 
However, you may form each cylinder group from a single cylinder. Moreover, although the cylinder is 
divided into the cylinder groups la and lb of a couple in the embodiment described so far, you may 
divide a cylinder into three or more cylinder groups. For example, when a cylinder is divided into three 
cylinder groups in the embodiment shown in drawing 1 1 , NOX The air-fiiel ratio of the exhaust air 
discharged from the 1st cylinder group when a part for sulfiir should be made to emit from the occlusion 
reduction catalyst 12 is made into RIN. The air-fiiel ratio of the exhaust air discharged from the 2nd 
cylinder group is made rich, the air-fiiel ratio of the exhaust air discharged from the 3rd cylinder group 
is made into theoretical air fiiel ratio, and, moreover, it is NOX, The air-fiiel ratio of the whole exhaust 
air which flows into the occlusion reduction catalyst 12 can become rich. 

[0069] Still more nearly another embodiment is shown in drawing 13 . If drawing 13 is referred to, each 
cylinder is connected to the casing 10 which held the catalyst 9, for example, a three way component 
catalyst, through the common exhaust manifold 8 at the time of starting, casing 10 minds an exhaust 
pipe 130, and it is an exhaust air purification catalyst, for example, NOX, It connects with the casing 13 
which held the occlusion reduction catalyst 12. In an exhaust pipe 130, it is NOX. The secondary fiiel 
injection valve 131 which can supply secondary fiiel to the occlusion reduction catalyst 12 is attached. 
This secondary fiiel injection valve 131 is connected to a fuel injection valve 7 and a common fiiel tank 
through the fiiel pump of the addition which is not illustrated. Moreover, it connects with the output port 
26 through the drive circuit 32 of an electronic control unit 20, and the secondary fiiel injection valve 
131 is controlled based on the output signal from an electronic control unit 20. 
[0070] In this embodiment, a cylinder is not divided into a cylinder group but the air-fiiel ratio of the 
exhaust air discharged from the air-fiiel ratio or each cylinder of a gaseous mixture supplied to each 
cylinder is made the same. Moreover, only main-fiiel injection is performed in each cylinder, and 
subfuel injection is not perforaied. It is usually NOX also at this embodiment. The air-fiiel ratio of the 
exhaust air which flows into the occlusion reduction catalyst 12 is made into RIN, and it is NOX. 
Occlusion NOX of the occlusion reduction catalyst 12 It is NOX when an amount becomes more than a 
constant rate. The air-fiiel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is 
temporarily made rich. Moreover, NOX It is NOX, when it is judged that the occlusion reduction 
catalyst 12 carried out poisoning by part for sulfiir and sulfiir part discharge conditions are satisfied. It is 
NOX, the occlusion reduction catalyst 12 being heated temporarily. It is NOX, when the air-fiiel ratio of 
the exhaust air which flows into the occlusion reduction catalyst 12 is temporarily made rich and a sulfiir 
part discharge operation is completed or interrupted. Let temporarily the air-fiiel ratio of the exhaust air 
which flows into the occlusion reduction catalyst 12 be theoretical air fiiel ratio. 
[0071] NOX When the air-fiiel ratio of the exhaust air which flows into the occlusion reduction catalyst 
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12 should be made RIN, the air-fuel ratio of the gaseous mixture supplied to each cylinder is made into 
RIN, and the secondary fuel injection of the secondary fuel injection valve 131 stops at this time. On the 
other hand, NOX Secondary fuel injection of the secondary fuel injection valve 131 is performed the air- 
fuel ratio of the gaseous mixture supplied to each cylinder being made into RIN when the air-fuel ratio 
of the exhaust air which flows into the occlusion reduction catalyst 12 should be made rich. In this case, 
if comparatively a lot of [ the air-fuel ratio discharged by the engine ] oxygen to exhaust air of RIN is 
contained, therefore the secondary fuel injection valve 131 performs secondary fuel injection, it will be 
NOX at this time. A lot of oxygen and HC will be supplied to the occlusion reduction catalyst 12. 
Subsequently these oxygen and HC of a lot of are NOX. It reacts in the occlusion reduction catalyst 12, 
and the NOX occlusion reduction catalyst 12 is made to heat promptly to temperature sufficient for a 
sulfur part discharge operation thus. Moreover, it is NOX at this time. It will be NOX if secondary fuel 
oil consumption is controlled so that the air-fuel ratio of the exhaust air which flows into the occlusion 
reduction catalyst 12 becomes rich. A part for sulfur is emitted from the occlusion reduction catalyst 12. 
[0072] It is prevented at the time of starting that the catalyst 9 is located in an exhaust air upstream 
rather than the fuel nozzle hole of the secondary fuel injection valve 131, therefore a lot of oxygen and 
HC flow into a catalyst 9 simultaneously at the time of starting so that drawing 13 may show. Therefore, 
NOX A lot of oxygen and HC can be supplied to the occlusion reduction catalyst 1 2, and it becomes 
possible to fully perform a sulfur part discharge operation thus. 

[0073] Drawing 16 shows the fuel-injection-duration calculation routine in this embodiment from 
drawing 14 . In the fuel-injection-duration calculation routine which shows this routine by drawing 10 
from drawing_8 , even Steps 87-90 are transposed to Steps 87a and 88a. Even Steps 92-95 are transposed 
to Steps 92a and 93a. Even Steps 96-99 are transposed to Steps 96a and 97a. Even Steps 101-104 are 
transposed to Steps 101a and 102a, even Steps 106-108 are fransposed to step 108a, and Steps 112 and 
1 14 are fransposed to Steps 1 12a and 1 14a, respectively. Moreover, the interruption routine explained 
with reference to drawing 6 from drawing 4 also in this embodiment is performed. 
[0074] If a changed part is explained, it sets to Step 86 and is NOX. When the flag is reset, subsequently 
to step 87a it progresses, and the exhaust air air-fuel ratio correction factor KE is set to 0.9, and main 
air-fuel ratio amendment **** KM is set to 0.9 in contmuing step 88a. Namely, NOX The air-fuel ratio 
of the exhaust air which flows into the occlusion reduction catalyst 12 is made into RIN, the air-fuel 
ratio of the gaseous mixture supplied to each combustion chamber by main-fuel injection is made into 
RIN, and since the secondary fuel-injection air-fuel ratio correction factor KSS is zero, secondary fuel 
injection is not performed. Subsequently, it progresses to step 108a, after progressing to Step 91 and 
setting a calculation flag. On the other hand, it sets to Step 86 and is NOX. When the flag is set, 
subsequently to step 92a it progresses, and the exhaust air air-fuel ratio correction factor KE is set to 1.2, 
and main afr-fuel ratio amendment **** KM is set to 0.9 in continuing step 93a. Namely, NOX It is 
supposed that the air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is 
rich, the air-fuel ratio of the gaseous mixture supplied to each combustion chamber by main-fuel 
injection is made into RIN, and since the secondary fuel-injection air-fuel ratio correction factor KSS is 
0.3, secondary fuel injection is performed. Subsequently, it progresses to step 108a. 
[0075] On the other hand, when the sulfur part discharge flag is set in Step 85, subsequently to step 96a, 
it progresses, and the exhaust air air-fuel ratio correction factor KE is set to 1.2, and main air-fuel ratio 
amendment **** KM is set to 0.9 in continuing step 97a. Namely, NOX It is supposed that the air-fuel 
ratio of the exhaust air which flows into the occlusion reduction catalyst 12 is rich, the air-fuel ratio of 
the gaseous mixture supplied to each combustion chamber by main-fuel injection is made into RIN, and 
since the secondary fuel-injection air-fuel ratio correction factor KSS is 0.3, secondary fuel injection is 
performed. Subsequently, it progresses to step 108a. 

[0076] On the other hand, after computing the feedback correction factor FAF in Step 100, or after 
fixing the feedback correction factor FAF to 1 .0 in Step 105, it progresses to step 101a, and the exhaust 
air air-fuel ratio correction factor KE is set to 1.0, and main air-fuel ratio amendment **** KM is set to 
1.0 in continuing step 102a. Namely, NOX The air-fiiel ratio of the exhaust afr which flows into the 
occlusion reduction catalyst 12 is made into theoretical air fiiel ratio, the air-fiiel ratio of the gaseous 
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mixture supplied to each combustion chamber by main-fuel injection is made into theoretical air fuel 
ratio, and since the secondary fuel-injection air-fuel ratio correction factor KSS is zero, secondary fuel 
injection is not performed. Subsequently, it progresses to step 108a. 

[0077] In step 108a, the secondary fuel-injection air-fuel ratio correction factor KSS is computed as an 
exhaust air air-fuel ratio correction-factor KE and main air-fuel ratio amendment **** KM difference 
(KE-KM). At continuing Step 1 1 1, the fuel injection duration TAUM for main-fuel injection is 
computed, and the fiiel injection duration TAUSS for secondary fuel injection is computed based on the 
following formula in continuing step 1 12a. 

[0078] From the secondary TAUSS=TP-FAF-KI-KM fuel injection valve 131, secondary fuel injection 
is performed only for TAUSS. When the calculation flag is set in continuing Step 1 13, subsequently to 
step 1 14a it progresses, and the addition fuel injection duration STAU is computed based on the 
following formula. 

Since other composition and operations are the same as that of the above-mentioned embodiment which 
is STAU=STAU+TAUM+TAUSS, they omit explanation. 

[0079] Still more nearly another embodiment is shown in drawing 17 . This embodiment differs in the 
embodiment and composition which are shown in drawing 13 with the point that the secondary air- 
injection valve 132 is formed in the exhaust pipe 130 instead of [ the secondary fuel injection valve 
131 ] In addition, it connects with the output port 26 through the drive circuit 32 of an electronic control 
unit 20, and the secondary air-injection valve 132 is controlled based on the output signal from an 
electronic control imit 20. 

[0080] It is usually NOX also at this embodiment. The air-fuel ratio of the exhaust air which flows into 
the occlusion reduction catalyst 12 is made into RIN, and it is NOX. Occlusion NOX of the occlusion 
reduction catalyst 12 It is NOX when an amount becomes more than a constant rate. The air-fuel ratio of 
the exhaust air which flows into the occlusion reduction catalyst 12 is temporarily made rich. Moreover, 
NOX It is NOX, when it is judged that the occlusion reduction catalyst 12 carried out poisoning by part' 
for sulfur and sulfur part discharge conditions are satisfied. It is NOX, the occlusion reduction catalyst 
12 being heated temporarily. It is NOX, when the air-fuel ratio of the exhaust air which flows into the 
occlusion reduction catalyst 12 is temporarily made rich and a sulfur part discharge operation is 
completed or interrupted. Let temporarily the air-fuel ratio of tiie exhaust air which flows into the 
occlusion reduction catalyst 12 be theoretical air fuel ratio. 

[0081] NOX When the air-fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 
12 should be made RIN, the air-fuel ratio of the gaseous mixture supphed to each cylinder is made into 
RIN, and it is stopped by the secondary air injection of the secondary air-injection valve 132 at this time. 
On the other hand, NOX When the air-fuel ratio of the exhaust air which flows into the NOX occlusion 
reduction catalyst 12 to perform a discharge operation should be made rich, the air-fuel ratio of the 
gaseous mixture supplied to each cylinder is made rich, and it is stopped by the secondary air injection 
of the secondary air-injection valve 132 at this time. Moreover, it is NOX to perform a sulfur part 
discharge operation. When the air-fuel ratio of the exhaust air which flows into the occlusion reduction 
catalyst 12 should be made rich, the air-fuel ratio of the gaseous mixture supphed to each cylinder is 
made rich, and secondary air injection of the secondary air-injection valve 132 is performed at this time, 
in this case, unbumt [ to exhaust air with the rich air-fuel ratio discharged by the engine / comparatively 
a lot of] ~ if HC and CO are contained, therefore the secondary air-injection valve 132 performs 
secondary air injection - this time ~ NOX Oxygen, and a lot of HC and COs will be supplied to the 
occlusion reduction catalyst 12. Subsequently oxygen, and these HC and COs of a lot of are NOX. It 
reacts in the occlusion reduction catalyst 12, and is NOX thus. The occlusion reduction catalyst 12 is 
made to heat promptly to temperature sufficient for a sulfiu- part discharge operation. Moreover, it is 
NOX at this time. It will be NOX if the amount of secondary air injection is controlled so that the air- 
fuel ratio of the exhaust air which flows into the occlusion reduction catalyst 12 becomes rich. A part for 
sulfur is emitted from the occlusion reduction catalyst 12. For example, the air-fuel ratio of the gaseous 
mixture supphed to each cylinder is set to about 1 1.0, and the air-fuel ratio of the exhaust air which 
flows into the NOX occlusion reduction catalyst 12 with secondary air is set to about 14.0. 
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[0082] It is prevented at the time of starting that the catalyst 9 is located in an exhaust air upstream 
rather than the air nozzle hole of the secondary air-injection valve 132, therefore oxygen, and a lot of 
HC and COs flow into a catalyst 9 simultaneously at the time of starting so that drawing 17 may show. 
Therefore, it also sets in this embodiment and is NOX. Oxygen, and a lot of HC and COs can be 
supphed to the occlusion reduction catalyst 12, and it becomes possible to fully perform a sulfur part 
discharge operation thus. 

[0083] Drawing 20 shows the fuel-injection-duration calculation routine in this embodiment from 
drawing 18 . In the fuel-injection-duration calculation routine which shows this routine by drawing 10 
from drawing 8 , even Steps 87-90 are transposed to Steps 87b and 88b. Even Steps 92-95 are 
transposed to Steps 92b and 93b. Even Steps 96-99 are transposed to Steps 96b and 97b. Even Steps 
101-104 are transposed to Steps 101b and 102b, Step 1 12 is deleted to Steps 106-1 1 1, and Step 1 14 is 
transposed to step 1 14b. Moreover, the interruption routine explained with reference to drawing 6 from 
drawing 4 also in this embodiment is performed. 

[0084] If a changed part is explained, it sets to Step 86 and is NOX. When the flag is reset, subsequently 
to step 87b it progresses, and main air-fuel ratio amendment **** KM is set to 0.9, and the secondary 
injection of the secondary air-injection valve 132 is stopped in continuing step 88b (OFF). That is, the 
air-fuel ratio of the gaseous mixture supplied to each combustion chamber by main-fuel injection is 
made into RIN, and it is NOX. The air-fuel ratio of the exhaust air which flows into the occlusion 
reduction catalyst 12 is made into RIN. Subsequently, it progresses to Step 111, after progressing to Step 
91 and setting a calculation flag. On the other hand, it sets to Step 86 and is NOX. When the flag is set, 
subsequently to step 92b it progresses, and main air-fuel ratio amendment **** KM is set to 1.2, and the 
secondary air injection of the secondary air-injection valve 132 is stopped in continuing step 88b (OFF). 
That is, it is supposed that the air-fuel ratio of the gaseous mixture supplied to each combustion chamber 
by main-fuel injection is rich, and it is NOX. It is supposed that the air-fuel ratio of the exhaust air 
which flows into the occlusion reduction catalyst 12 is rich. Subsequently, it progresses to Step 111. 
[0085] On the other hand, when the sulfur part discharge flag is set in Step 85, subsequently to step 96b 
It progresses, and main air-fuel ratio amendment **** KM is set to 1.3, and secondary air injection of 
the secondary an-mjection valve 132 is performed in continuing step 88b (ON). That is, it is supposed 
that the air-fuel ratio of the gaseous mixture supplied to each combustion chamber by main-fuel 
injection is rich, and it is NOX. It is supposed that the air-fuel ratio of the exhaust air which flows into 
the occlusion reduction catalyst 12 is also rich. Subsequently, it progresses to Step 111. 
[0086] On the other hand, after computing the feedback correction factor FAF in Step 100, or after 
fixing the feedback correction factor FAF to 1 .0 in Step 105, it progresses to step 101b, and main air- 
fuel ratio amendment **** KM is set to 1.0, and the secondary air injection of the secondary air- 
mjection valve 132 is stopped in continuing step 88b (OFF). That is, the air-fuel ratio of the gaseous 
mixture supplied to each combustion chamber by main-fuel injection is made into theoretical air fuel 
ratio, and it is NOX. Let the air-fuel ratio of the exhaust air which flows into the occlusion reduction 
catalyst 12 be theoretical air fiiel ratio. Subsequently, it progresses to Step 111. 
[0087] At Step 1 11, the fuel injection duration TAUM for main-fuel injection is computed. When the 
calculation flag is set in continuing Step 1 13, subsequently to step 1 14b it progresses, and the addition 
fuel injection duration STAU is computed based on the following formula. 

Since other composition and operations are the same as that of the above-mentioned embodiment which 
is STAU=STAU+TAUM, they omit explanation. 

[0088] At the embodiment described so far, it is NOX about the exhaust air purification catalyst 12. It 
forms from the occlusion reduction catalyst. However, you may form the exhaust air purification 
catalyst 12 from a three way component catalyst. Moreover, when it is distinguished that distinguished 
whether the exhaust air purification catalyst 12 carried out poisoning by part for sulfur, and the exhaust 
air purification catalyst 12 carried out poisoning by part for sulfur, it is made to reproduce the catalyst 
poisoning by part for the sulfiu- of the exhaust air purification catalyst 12 in the embodiment described 
so far. However, when the exhaust air purification catalyst 12 is distinguished as distmguished whether 
poisoning was carried out with exhaust air purification degradation matter like a meltable organic 
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component (SOF) or lead and the exhaust air purification catalyst 12 carried out poisoning with this 
exhaust air purification degradation matter, the catalyst poisoning by the exhaust air purification 
degradation matter of the exhaust air purification catalyst 12 can be reproduced. 

[0089] 

[Effect of the Invention] High-concentration HC and high-concentration oxygen can be supplied to an 
exhaust air purification catalyst, without being consumed with a catalyst at the time of starting, it being 
prevented that high-concentration HC and high-concentration, high-concentration oxygen flow into a 
catalyst simultaneously at the time of starting, therefore securing the good exhaust air cleaning effect at 
the time of engine starting. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing of an internal combustion engine. 

[Drawing 2] NOX NOX of an occlusion reduction catalyst It is drawing for explaining an 

absorption/emission action. 

[Drawing 3 ] It is the diagram showing basic fiiel injection duration. 
[Drawing 4 ] It is the flow chart which shows an interruption routine. 
[Drawing 5] It is the flow chart which shows an interruption routine. 
[Drawing 6] It is the flow chart which shows an interruption routine. 

[Drawing 7] Per [ NOX ] unit time NOX which flows into an occlusion reduction catalyst It is the 
diagram showing an amount. 

[Drawing 8] It is a flow chart for computing fuel injection duration, 
[Drawing 9] It is a flow chart for computing fuel injection duration. 
[Drawing 10] It is a flow chart for computing fuel injection duration. 

[Drawing 11] It is the general drawing of the internal combustion engine in which another embodiment 
is shown. 

[Drawing 12] It is a flow chart for controlling a bypass-control valve. 

[Drawing 13] It is the general drawing of the internal combustion engine in which still more nearly 
another embodiment is shown. 

[Drawing 14] It is a flow chart for computing fuel injection duration in the embodiment shown in 
drawing 13 . 

[Drawing 15] It is a flow chart for computing fuel injection duration in the embodiment shown in 
drawing 13 . 

[Drawing 16] It is a flow chart for computing fuel injection duration in the embodiment shown in 

drawing 13 . 

[Drawing 17] It is the general drawing of the internal combustion engine in which still more nearly 
another embodiment is shown. 

[Drawing 18] It is a flow chart for computing fuel injection duration in the embodiment shown in 

drawing 17 . 

[Drawing 19] It is a flow chart for computing fuel injection duration in the embodiment shown in 
drawing 17 . 

[Drawing 20] It is a flow chart for computing fuel injection duration in the embodiment shown in 
drawin g 17 . 

[Description of Notations] 

la - 1st cylinder group 

lb ~ 2nd cylinder group 

7 - Fuel injection valve 

8, 8a, 8b - Exhaust manifold 

9, 9a, 9b - It is a catalyst at the time of starting. 
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12 ~ Exhaust air purification catalyst 

37 - By-path pipe 

39 - Bypass-control valve 

131— secondary fuel injection valve 

132— secondary air-injection valve 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trsmslation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 10] 
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[Drawing 17] 
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[Drawing 18] 
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[Translation done.] 
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